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ere objects more of 
ty than of fear to those 
w. Looking more like 
sticated kites than a 

dly new weapon, they 


lominant role they would 

ay in the future: 

Indeed, compared with the 
evastation caused by 
bombing raids less than 30 
years later, the threat they 
posed was slight. Yet it was 
during World War | that the 
concept of strategic bombing, 
which lay behind the fire- 
bombing of German and 
Japanese cities in World 

War II, and more recently 

the bombing of Cambodia 
and Viet Nam, was first 
established. The story of the 
first warplanes is a fascinating 
one in itself, but perhaps its 
real importance lies in the 
patterns it established for the 
future. 

In this book we tell that 
story—of the planes 
themselves, and, in their own 
words, of the pilots who flew 
hem. The expert descriptions 
f the development of the 
varplane, and the personal 
iccounts of the men who 
ought in them, combine with 
he hundreds of photographs 
ind drawings to make this a 
iniquely readable and 
nformative book. 


ohn Batchelor, who 

lustrated this book, has won 

richly deserved reputation as 

of the most outstanding 
in his field. 
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Introduction 


The first fighting pilots, with their popular image as 'knights of the 
sky', have been invested with a romantic aura which obscures the 
harsher reality of the war in the air. There was chivalry and 
romance, it is true ; the first pilots tended to be unconventional, 
idealistic young men, attracted by the possibilities of a spectacular 
and untried weapon, and they often had more in common with 
their enemies in the sky than their allies on the ground. They fought 
individual opponents whom they could recognize and respect— 
yet the difference in a dog-fight between survival and sudden, 
flaming death rested on the skill, coldly and ruthlessly exercised, 
of the pilot, and the technical performance of his machine. 

Under the stimulus of war, technical development was rapid, if 
often haphazard and unco-ordinated. The warplanes of 1918 were 
a far cry from their frail, unarmed, under-powered counterparts of 
1914, and improvements in performance and capabilities were 
reflected in refinement of their use. No longer were they used purely 
for observation and artillery spotting, the role envisaged for them at 
the beginning of the war. Strategic bombing, aerial photography 
and ground support techniques were evolved which have shaped 
the use of aircraft ever since. 

This book presents the whole fascinating story of the warplanes 
of World War One, and of the men who flew them. Technical 
developments, military application and combat techniques are 
described authoritatively and in detail, alongside accounts by the 
pilots themselves of what the war in the air was really like. It is 
lavishly illustrated throughout with action photographs and 
detailed colour drawings, and forms a readable and informative 
account of the birth of air power as a decisive factor in modern 
warfare. 


Edited by Bernard Fitzsimons 
Phoebus, London. 
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Below: A modern reconstruction In August 1914, the military use of aircraft 

RI uude MET a Wa ake was very much in its infancy, and only a few 
far-sighted men realised its potential. 
The majority of military or naval leaders 
controlling military aviation in most countries 
barely understood the new arm, intending 
basically to use it as third dimensional cavalry 
tocarry out reconnaissance missions or to spot 
for the artillery. 


a new factor in war 


Here Air-Marshal Sir Robert Saundby details 
the growth ofthe new arm, from the days of 
ballooning to the first primitive bombings 


and reconnaissances. 


During the First World War no one 
spoke or wrote of 'Air Power'. The phrase 
had not yet been invented and, with minor 
exceptions, aircraft were still regarded as 
ancillary weapons. It was their task to help 
navies and armies to gain their ends. Until 
the foundation of the Royal Air Force in 
April 1918 practically all operational 
sorties were employed in some form of 
naval or army co-operation, and even by 
the end of the war the proportion of co- 
operation to other types of sortie was still 
about 19 to 1. In these circumstances the 
belief grew up, and was strongly held by 
the armies and navies of all countries for 
very many years to come, that aircraft 
were of value only in so far as they could 
directly support and participate in naval 
and military operations. 

Although the Wright brothers success- 
fully flew a heavier than air aircraft in 
December 1903, balloons of various kinds 
had existed since de Rozier and d'Arlandes 
had made a successful flight at Annonay in 
a hot-air balloon in November 1783, and as 
early as 1901 the Brazilian engineer 
Santos-Dumont had developed a successful 
dirigible airship. But navies and armies 
the world over were very slow to see the 
war potential of aircraft, and generally 
took little interest in them. For a long time 
aviation had mainly peaceful uses, and 
even its first military applications were in- 
offensive and ancillary. Balloons were used 
during the siege of Paris in 1870 to carry 
messages and, on occasions, people in and 
out of the beleaguered city. The British, 
during the Boer War of 1899-1902, used 
man-lifting kites in order to see 'the other 
side of the hill’. 

It seems likely that one of the curbs on 
the development of aviation was the fear of 
its misuse by the evilly-disposed. Francesco 
de Lana, a Jesuit monk who lived during 
the latter part of the 17th Century, gave a 
warning that an airship might be able to 
cause ‘a ship to capsize by flinging down 
pieces of iron, kill the crew and set the ship 
ablaze with artificial fire, with bullets and 
with bombs. Not only ships, but also houses, 
castles, and towns might be served in this 
way, without risk to those who cast down 
such objects from immeasurable heights’. 
And in Rasselas the great Dr Johnson 
wrote that the security of the good would be 
gravely imperilled if the wicked were able 
to attack them from the air at will. 

It must also be remembered that in the 
years before the First World War the con- 
duct of warfare was still shackled by con- 


ventions. It is true that the extremely 
rigid conventions of earlier warfare had 
been largely destroyed by Napoleon, with 
his levée en masse, but they had been re- 
placed by new formalities. Armies still 
thought in terms of lines, fortifications and 
cavalry charges, and navies of long-range 
bombardment between lines of battleships. 
Italy was first in the field of military 
aeronautics. An Army Aeronautical Sec- 
tion was formed as early as 1884, and bal- 
loons were used for reconnaissance during 
the Eritrean War of 1887-88. Five aero- 
planes and two small airships took part in 
the army manoeuvres in Libya in 1911, 
with some degree of success. Towards the 
end of that year war broke out between 
Turkey and Italy, and on October 23, 1911 
Captain Piazza, who bore the imposing 
title of ‘Commander of the Air Fleet’, took 
off for the first wartime flight. He flew over 
the Turkish troops, causing consternation 
in their ranks. On November 1 a further 
remarkable development occurred when 
Lieutenant Cavotti dropped four bombs on 
enemy targets. These bombs were ap- 
parently modified Swedish grenades 
weighing two kilograms each (4.4 pounds). 
During the next few days several more 
of these small bombs were dropped, and it 
was not long before the Turks protested 
that the Italian aircraft had bombed a 


military hospital at Ain Zara. Independent 
inquiries could not establish the existence 
of a hospital at that place, though it is 
possible that some tents were used as a 
casualty clearing centre. The Italians 
pointed out that their warships had bom- 
barded the camp at Ain Zara a few days 
previously with 152 heavy shells without 
drawing any protest from the Turks. There 
followed a prolonged discussion in the 
Italian, Turkish and neutral Press about 
the ethics of air bombardment—the first 
example of a long series of such con- 
troversies which has continued ever since. 
It is significant that the very first use of a 
few tiny aerial bombs resulted in a protest, 
suggesting that they were far more 
devastating and inhumane than a large 
number of heavy shells fired by naval guns. 

By this time many other countries had 
formed small naval and military aviation 
corps. In the USA, on August 1, 1907 the 
Signals Corps established an Aeronautical 
Division, responsible for ‘balloons, air 
machines, and kindred subjects'. At first 
the division possessed only balloons, but 
in 1908 it acquired a small dirigible air- 
ship. In August 1909 the first aeroplane 
was delivered to the US Army, but it was 
18 months before it received another, lent 
to it by the generosity of Mr Robert F. 
Collier. In December 1913 an Aviation 


An imaginative prewar German view of what air warfare would be like. With surprising candour 
the enemy is unmistakably identified as France, and German aircraft are seen attacking the 
Eiffel Tower. Few prewar tacticians dreamt of using aircraft as daringly as this 
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A Based on the design for the 1914 ‘Round 
Britain' race, the military Sopwith 'Folder' 
was typical of civilian machines adapted by 
the armed forces 
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The considerable advance in aeronautics since 
1909 is reflected inthe Bristol Scout A, 
designed in late 1913. Astonishingly clean and 
trim for its day, it was able to attain 95 

mph on the 80 hp ofits Gnörge rotary engine 
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V The Sopwith Tabloid made its first appear- 
ance in 1913 as a sporting biplane. Apart from its 
very clean design, especially inthe cowling 

of the rotary engine, it was remarkable in the 
placing of the two occupants side by side 


The Sopwith Gordon Bennett Racer, pressed 
by the Admiralty onthe outbreak of war, was 
one of the best prewar designs. Very clean, 
and with a fully cowled 80 hp Gnóme rotary 
engine, it was capable of 105 mph 


School was set up at North Island, San 
Diego, but progress was still very slow, 
and at the outbreak of war in Europe in 
1914 the Ármy Air Arm had only 20 aero- 
planes on its strength. The Naval Air Arm 
was almost non-existent. 


*Good sport — but useless' 

In France there were many enthusiastic 
junior officers, but the navy and army 
chiefs were apathetic. By 1914 the army 
possessed an air arm, but so little thought 
had been given to the military uses of avia- 
tion that it would seem that the authorities 
had not grasped the importance of applied 
flying as distinet from pure flying. It is 
said that General Foch, an unusually pro- 
gressive and open-minded man who had 
commanded the Ecole Supérieure de la 
Guerre, remarked that 'Aviation is good 
sport, but for the army it is useless’. 

The Germans had set up naval and mili- 
tary corps of aviation, but seemed equally 
uncertain as to their use. The Army Air 
Service was placed under the Inspector- 
General of Military Transport, suggesting 
that aeroplanes were mainly regarded as a 
means of conveyance. The German Naval 
Air Service, however, concentrated from 
an early date on large rigid airships. The 
first Zeppelin did its trial flights in 1900, 
but it was not until 1906 that a second ship 
was built to government orders. By 1914, 
the Germans possessed a considerable 
number of large airships, whose long range 
and great lifting power put them, in those 
days, in a class by themselves. As, however, 
their envelopes were filled with hydro- 
gen gas, they were very vulnerable to anti- 
aircraft shells and incendiary bullets fired 
from aircraft. 

In Britain, it was not until 1911 that 
the first step was taken by forming the 
Air Battalion of the Royal Engineers. 
This had one company of aeroplanes, one 
of small airships, one of balloons and one 
of man-lifting kites. Before the formation 
of this unit a number of enthusiastic young 
naval and army officers had learned to fly 
at their own expense, and when in 1912 the 
Royal Flying Corps was formed, they were 
naturally drawn into it. The RFC was a 
joint service, with Naval and Military 
Wings designed to meet the needs of both 
services. À Central Flying School was set 
up at Upavon on Salisbury Plain, staffed 
by officers and men seconded from the army 
and the navy. The Commandant was Cap- 
tain Godfrey Paine, RN, and the second-in- 
command and chief instructor was Major 
H. M. Trenchard of the Royal Scots Fusi- 
liers. 

Unlike most other nations, the British 
had a clearly defined, though very limited, 
idea of the task of military aviation. It was 
to be reconnaissance, pure and simple. The 
navy hoped that their airships and aero- 
planes would be able to search very rapidly 
great areas of sea, and keep a close eye on 
the whereabouts of the enemy's main naval 
forces. Thus they hoped to maintain always 
a favourable tactical position, and avoid 
being surprised. The army hoped that aero- 
planes would be able to fly over the enemy's 
rear areas, reporting troop and traffic 
movements, and the location of depots, 
dumps, and railheads. The Intelligence 
Staff, using this and their other sources of 
information, would be well placed to locate 
the enemy's main forces and estimate his 
intentions. 

Belgium, Austria and Turkey had very 


The Bristol Box-kite was the first British 
mass-produced aircraft, and its importance 
lay in its use in the development of RFC 
tactics and in training — many military and 
civilian pilots learning to fly on this type. 


The Box-kite is a classic example of the first 
consistently successful type of aircraft—a 
heavily-braced, multi-bay pusher biplane with 
no or asmall nacelle, the elevator on the 
biplane tail being supplemented by a forward 


elevator. Engine: Gnome rotary, 50 hp. Maximum 
speed: 40 mph. Loaded weight: 900 Ibs. Span: 

33 feet (46 feet 6 inches with top plane 
extensions). Length: 38 feet 6 inches 


The Albatros BII was in service with the 
German air services from before the war well 
into 1915 asa first line aircraft. In common 
with other Albatros reconnaissance types, it 
had an immensely strong fuselage made up of 


ptywood skinning on a basic wooden rectangular 
framework. Despite the exposed engine, it is 
clear that some thought has been given to 
streamlining in the design of the relatively 
pointed nose. Engine: Mercedes 6-cylinder 
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in-line, 100 hp. Maximum speed: 66 mph. Climb: 
About 260 feet per minute. Ceiling: 9,840 

feet. Endurance: 4 hours. Loaded weight: 

2,356 Ibs. Span: 42 feet. Length: 25 feet 


The Maurice Farman M.F.7 'Longhorn', although 
dating from 1913, exemplifies the pre- 1910 
design philosophy, particularly in the forward 


Despite its low performance and not very good 
handling characteristics, the 'Longhorn' served 
in a training capacity well into the war, 


elevator and the complicated structure supporting after starting it as a general duties and 


the undercarriage and the forward elevator. 


John Batchelor 


reconnaissance aircraft. Engine: Renault, 


70 hp. Speed: 59 mph. Ceiling: 13,123 feet. 
Endurance: 3 hours 30 minutes. Weight: 
1,885 Ibs. Span: 51 feet. Length: 37 feet 

24 inches (from leading edge of forward 
elevator to trailing edge of rudders) 


m 


The Pfalz Al reconnaissance machine in use 
during the first few months of the war was 
merely a German-built copy ofthe French 
Morane-Sauinier Type L 
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In an effort to combine the speed potential build copies. This was a not unusual practice 
of the monoplane with the strength and at this time. Engine: Gnóme or Le Rhóne 
reconnaissance capabilities of the bipiane, rotary, 80 hp. Maximum speed: 71 mph. Ceiling: 
the Morane-Sauinier company of France 13,100 feet. Endurance: 4 hours. Loaded 
produced the Type 'L' parasol scouting mono- weight: 1,499 lbs. Span: 33 feet 91 inches. 
plane, which was so successful that the Length: 20 feet 9 inches 

German authorities ordered several firms to 
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A type much favoured by the Germans was the 
Taube (dove), so called because of theshape 
of the wings, which possessed largetrailing 
portions at their outboard ends. Lateral 
control on this type of aircraft was effected 

by differential warping of these trailing 
portions. The Taube type, here represented by 
the Austrian-designed Etrich Taube, was used 
mainly for reconnaissance. Although 
superseded by faster, stronger and more 
manoeuvrable biplane types, Taubes continued 
in service up to 1916. Engine: Mercedes 6- 
cylinder in-line water-cooled engine, 120 

hp. Maximum speed: 62.5 mph. Ceiling: 8,705 
feet. Loaded weight: 1,914 lbs. Span: 47 

feet 05s inches. Length: 32 feet 334 inches 


Designed by the first Geoffrey de Havilland Engine: Renault V-8 in-line water- 


and built by the Royal Aircraft Factory, the M cooled engine, 70 hp. Maximum speed: 70 mph. 
BE 2a was the basic military aircraft of the a — sf - Climb rate: 9 minutes to 3,000 feet. Ceiling: 
RFC at the outbreak of war. It had been : m 10,000 feet. Endurance: 3hours. Loaded 
ineligible for the 1912 Military Trials on £ E > weight: 1,600 lbs. Span: 38 feet 72 inches. 
Salisbury Plain, but flying hors concours it " y Length: 29 feet 9Y inches 
had beencleafly the best all-round performer ‘ : y 
at the trials, this being reflected in the n1 j nf a se | 
orders placed for this type but not for the p a í 
winner of the competition. This particular — p. LA vf 
aircraft was the first RFC machineto land iN A 1 
in France. | \ w — 
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The Aviatik B I was one ofthe prototype 
German two-seater reconnaissance aircraft of 
the First World War. This sort of design — 
two-bay biplane with an in-line tractor engine 
and two crew —was common upto the war's end 


Below: The Caudron G Ill, adopted by the 

French air force as a reconnaissance aircraft, 

was obsolescent by the beginning of the war 

and was soon reduced to training duties 

Below right: The original version of the SE2, 
shown here, was built by the Royal Aircraft factory, 
Farnborough, and was a direct descendant of 

the first aircraft built for the single seat 

scouting róle. It was capable of 92 mph 


Imperial War Museum 
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little in the way of military aviation. Bel- 
gium was overrun early in the war, and the 
air needs of Austria and Turkey were met 
by the Germans, chiefly by means of 
passing on aircraft superannuated from the 
Western Front. 

The Russians, then as now, were highly 
secretive and unco-operative, and little is 
known about their military aviation at that 
time, but it is fairly clear that they had 
not made much progress. 

Alone among the belligerent nations, 
Britain had created a unified air service, 
with naval and military wings. This 
sensible organisation did not, however, 
last long. The British Admiralty decided 
in July 1914, only some six weeks before 
the outbreak of the war, to break away and 
form its own air service. So the Royal Naval 
Air Service came into being, and the RFC 
reverted to the status of a corps of the 
army. 

Thus we see that, in August 1914, the 
British had the RNAS and the RFC, 
trained for reconnaissance; the French had 
air services trained for nothing in par- 
ticular but which were fairly large by the 
outbreak of war; the Germans placed their 
army aircraft under the control of military 
transport, while their naval air service had 
the largest and most advanced airships in 
the world; the United States had made an 
early start with an Aeronautical Division 


The Breguet AGA, nicknamed the ‘Whitebait'’, 
was an example of the sometimes rather odd 
designs which were built in fairly large 

numbers and were developed quite considerably 


of the Signals Corps, but had progressed 
incredibly slowly; the Italians had also 
started early, and at least had some war 
experience, both of reconnaissance and 
bombing; while Russia, Austria, Belgium 
and Turkey had made little or no progress. 

It is fair to say that, on the outbreak of 
the war, the military and naval air forces 
of all countries were new and untried. It is 
also true that the generals and admirals 
had for the most part only the vaguest 
possible idea of the tasks which they ex- 
pected aircraft to perform. It soon became 
obvious, however, that aircraft provided 
great opportunities for reconnaissance 
over land and sea, and at first this was their 
main employment. But air reconnaissance 
has its limitations as well as its ad- 
vantages, and the danger of relying on 
negative reports was not fully realised. A 
famous instance of this was the failure of 
General von Kluck, commander of the 
German First Army, to keep in touch with 
and outflank the British Expeditionary 
Force during the retreat from Mons. He 
had relied on a report from an aircraft say- 
ing that all roads through the Forét de 
Mormal were clear of troops. He took this 
to mean that there were no troops in the 
area, whereas in fact the forest contained a 
large British force. The troops, on hearing 
or seeing the approach of the aircraft, had 
moved off the roads under the trees, and so 


nothing was seen. This incident, with 
others, did not encourage many senior 
officers of both services to rely on aircraft 
to give effective assistance to land or sea 
operations, and none of them had any faith 
in the offensive power of aircraft. 


AIR-MARSHAL SIR ROBERT 
SAUNDBY KCB, KBE, MC, AFC, 
DL was born in 1896 and was 
educated at St Edward's School. 
He was serving with the Royal 
Warwickshire Regiment at the 
. outbreak of the First World 
War and in 1915 was seconded to the Royal 
Flying Corps. with whom he won the MC for 
destroying the Zeppelin L48 in 1917. After 
the war he continued his career in the RAF in 
the Air Ministry. at Netheravon and in Aden, 
where he was awarded the DFC. After his ser- 
vice in Aden he became commander of a Train- 
ing School in Egypt in 1926. After a spell at the 
Staff College he served in the Wessex Bomber 
Area staff, from which he went to the Air 
Ministry. the RAF Staff College. and back to the 
Air Ministry. where by 1939 he had become 
Director of Operational Requirements. He be- 
came Assistant Chief of the Air Staff in 1940 
and in 1941 was promoted to Air Vice-Marshal. 
In 1944 he was knighted and in 1945 was pro- 
moted to Air-Marshal. In 1946 he was invalided 
out of the Service as a result of a spinal injury 
sustained in the First World War and received 
numerous awards. He became a member of 
the governing bodies of many societies, aero- 
nautical and otherwise. 


The eyes of the German advance, 
and the Allied retreat 


Hansa-Brandenburg D 

An orthodox two-seater, only about 12 examples 
were builtfor the German army. The fuselage 
was of steel tube construction covered with 

ply, and the rest of the structure was of the 
normal wooden construction with fabric 
covering. Engine: Benz Bz ll, 110 hp. Span: 

43 feet 0% inches. Length: 27 feet 8% inches 


Sopwith Tabloid 

Engine: Gnóme rotary, 80 hp. Armament: small 
arms chosen by the pilot or one .303-inch 
Lewis gun. Maximum speed: 92 mph at ground 
level. Initial climb rate: 1,200 feet-per- 

minute. Endurance: 3% hours. Weights empty/ 
loaded: 730/1.120 Ibs. Span: 25 feet 6 inches. 
Length: 20 feet 4 inches 


Avro 504 
Engine: Gnóme rotary. 80 hp. Armament: small 
arms as chosen by the pilot, one .303-inch 
Lewis gun or a few small bombs. Maximum 
speed: 82 mph at ground level. Climb rate: 

7 minutes to 3,500 feet. Endurance: 3V2 hours. 
Weights empty/loaded: 924/1,574 lbs. Span: 
36 feet. Length: 29 feet 5 inches 


Aviatik BI 

This aircraft first appeared in 1914, and was 
derived from the prewar P 15A.'As it appeared 
originally, it lacked the fixed fin shown here, 
and possessed struts bracing the ends of the 
upper mainplane from the outer pairs of inter- 
plane struts. Its power was provided by a 100 hp 
Mercedes D | engine. The type was only 
produced in very small numbers 
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What was it like learning to fly in the early 
days of aviation? Initially, methods were 

crude, quite naturally. But the art progressed * 
at a fairly quick pace, and by the time the 

war broke out many competent pilots had been 
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turned out by the schools. The war altered all 
this, however. More and more pilots were 
needed, and to produce the number required 
meant that training programmes had to be 
curtailed, and the standard thus fell. More- 
over the arrival of the Fokker Eindekker 
proved that the type of training given had 
been of the wrong sort. The result was a 
very difficult and bloody period for the RFC, 
a period that continued until the arrival of 
Smith-Barry and his new school of flying. 

C. M. Chant. Above: One of the great 
training aircraft, the Bristol Boxkite 


Jack Pia 
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Above: A Sopwith Pup. Tractable, delightful to fly and viceless, the 
Pup was relegated to training after it had become obsolete as 
afront line aeroplane. In training, its main use was as an advanced 
trainer, in which a pupil could learn the feel of the sort of aircraft used 

in combat after he had become proficient on the ordinary school machines. 
Below: In 1918, the RFC started putting out diagrams such as this to help 
novice pilots get to know the sort of tactics they would meet on the front. 
All too often in the years before, pilots had been thrown into combat 

with no idea of what to expect 
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The Wright brothers had made their first successful heavier- 
than-air, controlled and sustained aeroplane flight in December 
1903. But not until 1906 was flight of a sort achieved in Europe, 
and it was only in 1908, at the first aerial race meeting, organised 
by the French champagne industry and held at Le Mans near 
Rheims, that European aviators realised the full extent of the 
progress made by the Wrights—they were far ahead of their 
European rivals. The appearance of Wilbur Wright at Le Mans 
was therefore a huge incentive to the fledgling European flying 
community, in a personal way because Wilbur Wright showed how 
patience and research could be used to achieve consistent advance 
in a new field, and in a technical way because Europe got the 
chance to see the most advanced flying machine in the world, 
the aeroplane its own flyers would have to beat. 

Ina way, then, 1908 should be looked upon as the date of the true 
birth of flight in the world — until that date only the Wrights knew 
how to fly, the other claimants to the title of flyer having made 
only the most insignificant and paltry hops in comparison. After 
the Rheims Aviation Week, the development of flight in Europe 
advanced with great speed and enthusiasm, while on the other 
side of the Atlantic it underwent a reversal, for too few were 
sufficiently interested to maintain a lively progress in the art. 

In the early days of flight there was a fundamental difference 
of opinion on the form flying should take, in a way analogous to 
the use of the car and the horse. A majority of the flying com- 
munity believed that the aeroplane should be an ordinary means 
of travelling, like the newly-triumphant car, and as such should 
be inherently stable. The pilot of this sort of aeroplane would 
be virtually nothing more than a chauffeur, directing the course 
of his vehicle but doing very little else, and leaving the actual 
flying to the machine itself. The main exponent of this form of 
flying was the Frenchman Gabriel Voisin, whose aeroplanes, for 
this reason, were great, lumbering, strongly-built and inherently 
stable machines which perambulated sedately around the skies 
in considerable numbers. 

The other school of flight believed not only that the aeroplane 
should be fully controllable by the pilot (as were the majority of 
the aeroplanes built by the other school of thought), but also that 
this controllability should be used. The aim of this school was 
therefore to avoid inherent stability, so that the pilot might 
control his machine fully, as the rider does his horse. The 
adherents of this belief were the showmen of the skies, who 
were already thinking in terms of flying exhibitions and the 
like, where manoeuvrability would be a great asset. But in the 
infancy of flying, it was almost inevitable that the chauffeur 
approach should prevail, when it was still an achievement to get 
an aeroplane into the air, let alone having to worry about the 
problems of controlling an unstable machine. 

The first aviators were, naturally enough, self-taught. There was 
no one to teach them, and so they had to learn to fly empirically. 
Casualties were few and far between because the aircraft were 
so underpowered and inadequate aerodynamically that even if 
they did crash, it was only from a few feet up and at a low speed, 
the pilot standing a good chance of surviving the misfortune. 
Learning by experiment, the pioneers of flight gradually taught 
themselves how to control their elementary machines once they 
had managed to get them into the air. First, the would-be flyer 
did straight runs across the aerodrome, without allowing the 
wheels to leave the ground, increasing the speed run by run until 
the aircraft was almost leaving the ground, in this way getting to 
know the feel of the aircraft and how the controls affected the 
run of the machine. Then came the first powered hop, just a few 
feet off the ground, and straight, so that the aircraft touched down 
further across the grass field used as an aerodrome. Once this had 
been mastered, the novice pilot could progress to gentle turns, 
circles, figure eights, vol-plane landings (landings with the engine 
off) and finally cross-country flights. 

Once the first generation of pilots had learned to fly, things 
were much easier for the novice—he could now be told how he 
might control the machine, and what was likely to happen in 
given circumstances. But the process was still one that had to 
be learned by the novice on his own, for there were no such things 
as dual-control aircraft — indeed, aircraft of the early days were 
able to carry only one person, so that once the novice was aloft, 
he was on his own, with only his own skills and imagination to 
help him. Even if there were two seats, the controls were only 
arranged for one person to use them. A good description of this 
early empirical method of learning to fly appears in Graham 
Wallace’s book Claude Grahame-White, about one of the great 
pioneers of British aviation. After working in the factory where 
his Blériot Type XII was being built, Grahame-White was too 
eager to wait for the arrival of the mechanics who were to assist 


him in his first flight and started early practice one day with a 
friend. After high-speed runs across the aerodrome and a near 
accident, the two Englishmen had to try a flight. 

For 20 exhilarating minutes they careered to and fro, until 
Grahame-White thought he had mastered the controls. 

'It's a flying machine, isn't it?’ he shouted above the roar of the 
engine. "Then let's see if it can fly" 

Fleetwood Wilson nodded in speechless agreement. 

Grahame-White recalled everything he had observed other pilots 
do on take-off. He checked the wind direction and taxied to a far 
corner of the parade-ground for the longest possible run. He opened 
the throttle wide, and the White Eagle bounded forward. Tenta- 
tively he eased back the cloche, as the joy-stick was known, and 
with blood-quickening elation realised that the abrupt cessation 
of vibration meant the wheels had left the ground. They were 
airborne! With a reassuring grin at his companion he essayed a 
more positive movement of the elevators. The ground receded with 
a sickening rapidity, and he hastily levelled off. Only a few seconds 
—and now he had to land, the trickiest of manoeuvres, as he well 


The perpetual struggle: 

the chauffeur 

outlook and inherent stability 
against the rider 

view and full controllability 


knew. More by luck than skill he brought off an impeccable touch- 
down. 

They sat in breathless silence, overwhelmed by the sensations 
of flight. 

'Ready?' asked Grahame-White when his pulse rate was back to 
normal. "Let's try again.’ 

With mounting confidence he continued to fly from end to end 
of the parade-ground, consistently improving his handling of the 
White Eagle. 

Thus the pioneers taught themselves to fly. But with the 
increasing popularity of aviation, it soon became clear that 
something better would have to be developed. Flying schools 
were springing up all over Western Europe, especially in France, 
and to make full use of their facilities competent pilots had to 
be turned out at the minimum expense, and novice pilots trained 
under the current methods were very prone to breaking the 
machines of the schools, with a consequent loss of revenue. 


Dual control? 
The next method was used most extensively by the flying schools 
run by the British and Colonial Aeroplane Company, at Brook- 
lands and at Larkhill on Salisbury Plain. This development was 
a step towards full dual control, and was used on the schools' 
most common aeroplane, the Bristol Boxkite. This could carry 
two people, who had to sit in an exposed position over the leading 
edge of the lower wing. First of all, the pupil underwent a series 
of lectures explaining the theory of flight as it was understood at 
the time. Then he went for a series of short flights with the in- 
structor, who would explain what he was doing as he flew the 
aeroplane. When the pupil was judged to have picked up sufficient 
knowledge to give him some likelihood of controlling the machine 
adequately, the instructor would allow him to take over the 
control column, which controlled the aeroplane in pitch and roll. 
Here, however, the Boxkite was an unfortunate machine, for the 
novice sat behind the instructor. So, in order to learn how to 
manoeuvre the machine in pitch and roll, the novice had to reach 
past his instructor and try to get the hang of this difficult stage 
of instruction when in an awkward and, more important, un- 
natural position. When the instructor thought the pupil could 
control the aeroplane with a fair degree of competence, the two 
would change positions and the pupil would have full control of 
the machine, for he could now use the rudder bar as well as the 
control column. In an emergency, the instructor hoped that he 
could reach across his pupil and regain control of the aeroplane 
himself. After a few flights with the instructor, the pupil was 
then sent off to do a short solo flight on his own, and if this proved 
satisfactory, he could then progress to the more difficult lessons 
of cross-country flights and the like. 

An excellent description of this second stage in the evolution 
of flying training appears in the book Recollections of an Airman 
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by L. A. Strange, who learned to fly at a school at the London 
Aerodrome at Hendon run by Claude Grahame-White. 

When I learned to fly, things had progressed greatly. We knew 
that the machines into which they put us would fly, and we had 
expert instructors who could tell us how to fly them. All we had 
to do, so to speak, was to obey the instructor’s directions and fly, 
which, of course, sounds a good deal easier than it really was. 

At any rate I never had any dual-control work before I took my 
‘A’ Licence, which I succeeded in obtaining about three weeks 
after I staried my course of instruction. This was about the average 
time it took in those days. I got a good deal of ground instruction, 
however, and in my opinion this is neglected in the majority of 
flying clubs today. It is so easy to impart when the weather is too 
bad for actual flying. 

Our ground instruction consisted chiefly in sitting in a machine, 
which was put up on adjustable trestles—fore and aft and on the 
wing tips. In this we were shown the effect of the controls, and 
we had to learn thoroughly (by instinct rather than experience 
based on vision) what should be the machine's attitude in regard 
to the ground when taxying, how to get the tail up to the correct 
height to gain flying speed in the shortest possible distance and how 
to take off. We were also taught the proper angle of climb and how 
to make gentle turns, glide down, flatten out to land, etc. 

Our instructor made quite sure that we knew almost instinctively 
the correct procedure for a wheel ianding |landing with the tail 
up] and: a proper three-point landing before he would even let us 
taxi the machine. Then we learned to control the machine on the 
ground, after which we were allowed to indulge in straight flights 
a few feet off the ground. Finally we passed onto half-circuits, 
circuits (first left-hand and then right-hand) and figures-of-eight. 
My actual flying time before taking my ticket was only three and a 
half hours, which shows the value of the ground instruction we 
got in those days. 

It is perhaps wrong to describe Strange's training as belonging 
to the second stage of flying training, for he got no dual instruc- 
tion in the air as the aeroplane he was using was a Caudron with 
only a 35-hp Anzani engine. This would have proved unequal to 
the task of taking off with two people aboard. His training, how- 
ever, was very thorough and progressed gradually and methodic- 
ally, and he benefited from all the experiences of the first stage. 
After he had learned to fly on the Caudron, Strange went on to 
finish his instruction on a Boxkite in the manner already des- 
cribed. His Boxkite instructor (Louis Noel, a Frenchman) had ‘a 
forceful way of expressing himself (to pupils about to go solo): 

“I have told you how to fly; you have understood? Yes? Well, I 
give you the last chance to say No. Very well, you can fly, do you 
hear? I, Louis Noel, say you can fly; I speak no more. I go to the 
bar; if you commit suicide, that is bad, but if you almost do that, 
it will be much, much worse for you." 

Throughout both these stages in the development of flying train- 
ing, it must be remembered that the 'chauffeur' school of thought 
was dominant in flying circles. For the period up to the beginning 
of the war this view was entirely justified on the grounds of safety 
and aircraft capabilities, even if it was short sighted. In these 
early days of flight, the theory of flight was very imperfectly 
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Top: A Bristol Boxkite. This aeroplane formed a vital link in the 
development of training from the single-seat to dual control type. 
Centre: Claude Grahame-White, one of the great figures in the pioneer 
days of flying, especially in the promotion of safety and adequate 
training. Above: A Maurice Farman S 7 Longhorn. Together with its 
derivative, the Shorthorn, this was the premier early training machine 
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understood, and it was not realised what the various positions an 
aeroplane might get into in the course of aerobatics might do to 
the airflow round the machine, and consequently how control 
response might be affected. Moreover, in order to get the machines 
to fly on the small amount of horsepower available from early 
aeroplane engines, the whole machine had to be very light. The 
best place to economise in weight, indeed the only place on early 
aeroplanes, was in the airframe, and these were thus extremely 
flimsy. This did, however, have the beneficial side effect that the 
structure broke up in a crash, and this afforded the pilot some 
degree of protection. Louis Blériot is reported to have said: 'A 
man who keeps his head can never be injured through a fall. If 
one falls one must not try to save both the machine and oneself. 
I always throw myself upon one of the wings of my machine when 
there is a mishap, and although this breaks the wing, it causes 
me to alight safely.' Blériot was something of an authority on 
crashes — he was perpetually being pulled from the wreckage of 
his machines by his mechanics! 

To return to the point, however. For reasons of weight economy, 
then, early aeroplanes had a flimsy structure. This, combined 
with the not very advanced state of stressing aeroplane structures, 
meant that early types were not suitable for aerobatics. Such 
aerobatics as were performed were done by daring men in especi- 
ally strengthened machines. 

Training continued along these lines up to the beginning of the 
war and indeed into the war. For in the first year of hostilities, 
the main use of the aeroplane was for reconnaissance, and here 
the chauffeur idea was quite reasonable, for the aeroplane was 
merely a means of getting an observer to the place from which 
he could see what the opposition was doing and back again after 
he had seen what he wanted. In this sort of war flying the pilot 
was nothing but a chauffeur, though the more adventurous were 
already beginning to see further ahead. 

But in the late summer and autumn of 1915 the whole concept 
of war flying changed with the arrival of the Fokker Eindekker. 
To avoid being shot down, aeroplanes had to take evasive man- 
oeuvres, and this pilots were not adequately trained to do. Those 
already at the front had to learn by experience how to avoid the 
Fokker (which, luckily, was not a very strong machine and could 
therefore not stand being thrown about) or be shot down. The 
lesson of manoeuvrability now had to be learnt by pilots and 
designers alike. The latter had to design machines that could 
be stunted without breaking up, so that the pilot could use the 
manoeuvrability now afforded him to avoid attack or to put him- 
self in a good position to attack another aeroplane, while the 
former had to learn to make good use of his new-found agility. 


The birth of aerobatics 

This, of course, took time. The designers had to conduct much 
research into aerodynamics and aircraft controllability, especially 
the hitherto dreaded spin, which the brilliant Farnborough test 
pilot Frank Goodden had done so much to clear up. The pilots had 
to learn their new antics, but first they had to wait for first-hand 
accounts from the front to find out what were the best tactics to 
adopt and then ally these with the results of test flying by pilots 


at experimental stations and the companies producing aeroplanes 
to find out what they should learn. Aerobatics now had to come 
into the curriculum of flying training of all pilots, whether they 
were destined for scout squadrons or not. In fact, the ability of 
any pilot to perform aerobatics quickly and smoothly became the 
criterion of whether or not he went to a fighter squadron or to 
one operating bombers or reconnaissance machines. 

No longer could the air forces of the world afford to select pilots 
in the way Cecil Lewis describes his own selection, at a time 
when he was below the age for enlistment. Arriving from school, 
Lewis was interviewed by Lord Hugh Cecil: 

"Were you in the Sixth?’ 

"Yes, sir — Upper Sixth. Er—a year under the average, sir.' 

I see. How old are you?’ 

"Almost 18, sir.’ (Liar! You were 17 last month.) 

“Play any games?’ 

' "Yes, sir, I got my School Colours at Fives, and captained the 
House on the river. I should have got my House Colours for Rugger 
this year if I'd stayed; but—’ 

‘Fives, you say? You should have a good eye, then.’ 

"Yes, I suppose so, sir.’ (Does Fives need a good eye? Well, he 
seems to think so. I’m getting on all right.) 

"You're very tall.’ 

‘Six foot three, sir.’ 

I don't think you could get into a machine.’ 

‘Why, sir?’ (Oh Lord! He’s going to turn me down. He mustn’t 
turn me down!) 

"Well, they're not built for young giants like you, you know.’ 

"Couldn't I try, sir?’ 

A slow smile, a pause, then: “Yes, I suppose so. I'll write a note to 
the OC at Hounslow.’ 

There are exceptions to every rule, but what, basically, was 
needed ın pilots was youth (reactions are quicker), good eyesight, 
excellent health, an average size (it is difficult to accommodate 
very large or very small people in the cockpit) and a lively intel- 
ligence (to weigh up conditions, and the tactics to be adopted in 
view of them, quickly and accurately). 

Typical of the training still being received as airmen on the 
fronts were beginning to realise the full demands that were going 
to be made on their aerobatic skills is Cecil Lewis’ first solo, made 
after he had had only one and a half hours’ dual: 

I had trundled around the aerodrome with Sergeant Yates, my 
instructor, doing left-hand circuits, and made a few indifferent 
landings. 

"You'd better go solo this afternoon, if the wind drops.’ 

"Yes, sir” 

"Remember to take plenty of room to get off.’ 

"Yes, sir.’ (Last week George had neglected that important point, 
caught the upper lip of the concrete, and gone arsy-tarsy down into 
the meadow on the other side.) 

‘Get your tail well up before you try to take her off. Don't climb 
under 45, and when you come down, keep her at 55 until you want 
to land. If you're at 300 feet over the Members’ Bridge you'll get in 
all right.’ (Sandy had misjudged it two days ago, and flown 
into the sewage farm! How we had laughed!) 
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"Yes, sir.’ 

Alone in the nacelle of the [Farman] Longhorn, the engine ticking 
over, the instructor leaning over the side. 'Run her up.' Stick back, 
throttle slowly forward. 1,200 [revolutions]. “She'll do.’ Chocks 
away. Taxi slowly. Away over the bumpy ground. How difficult to 
steer right down the aerodrome with a following wind! Give her a 
bit of throttle, rudder . . . round she comes. Throttle back. Take a 
deep breath. Try the controls. Rudder—Elevator—Ailerons . . . 
God! Who said they wanted to fly? How the heart pumps! Waiting 
for the pistol at the school races last year! Just the same — sick, heart 
pumping, no breath . . . Well, come on! Can't stay here all night! 
Throttle full open, elevator forward . . . We're hardly moving. The 
revs are all right. Why doesn't the tail lift? What's the speed? 30! 
... 40! ... Ah! It's coming up! . .. Shell never get up, though... 
We shall soon fly into the track! . . . Steady now. Don't pull her off 
too soon! 45! 50! Now! Ease back the stick! Gently, gently . . . 
Bounce . . . Bounce . . . Bounce... She's lifting! She's away! 45! 
Keep her down, man! For god's sake keep her down, we shall stall! 
Easy does it. Ah! We'll clear the track after all... Steady now... 
There it goes, well underneath. Now I can breathe. Keep her at 50. 
That's it. Good . .. Now, what about a turn? Just a little left rudder. 
Bank. Ease her round . . . Im getting on all right. What's the 
height? 500. That ll do. That's safe enough... 

And so round the track, getting confidence, turning, turning, 
always left... Try a right turn now. Now . . . oh, she's shuddering. 
There's something wrong! Straighten! Quick! Straighten! . . . No, 
it's all right . . . Funny, that vibration. Must report it when I get 
down. When I get down! How the hell do I get down? (Young John- 
son, a week or two back, was frightened to come down, flew round 
and round the aerodrome for an hour until his petrol gave out, and 
then crashed on landing.) The engine keeps me up. If I shut it off 
we shall fall . . . What did he say? Put your nose down before 
shutting off. Let's try it . . . God! Stomach in your mouth like a 
scenic railway! How I hate scenic railways! Horrible things. 
Try again. Throttle back and nose down together . . . That's better! 
That's it! Keep her at 55... . How quiet it is without the engine! 
Look out! 60, 65. Nose up a bit. Shall we get in? Yes. No. A bit more 
engine. That's it. There go the pines underneath. Lovely woods 
look from the air! Mossy. Now shut off again. Steady. Now... Now! 
Hold your breath. Ease her back. Gently . . . Quick! You're flying 
into the ground! Pull her up! Up! . . . Not too much .. . That's it. 
Now... why don't we land? We're stalling. Engine, quick! Bang! 
Bounce! Bounce! Bounce! Rumble! Rumble . . . rumble... We're 
down! Hurrah! We're down! [ve done it! I haven't crashed! I've 
done it! .. . 

Pause for a minute to get your breath. Good boy! You've done it! 
Phew! Thank God it’s over! . . . Now, come on! Taxi up to the sheds 
in style. Confidence. That's the way! Show 'em. Good! Switch off. 

Mechanics examine the undercarriage. 'Any damage?' 

‘Nao! These *ere airioplanes 'll stand anything!’ 

And so flying training continued, inadequately. The demands of 
war made huge calls on the output of the various flying schools, 
now greatly augmented in number. Originally, all military pilots 
had been trained at civilian schools, but soon the navy and the 
army built their own schools, and these were greatly expanded and 
added to after the beginning of the war. Demands from the front 
were so great that pilots had to be sent out there with only a few 
hours solo to their credit. It was a lucky novice who had flown the 
type of machine used by his squadron before he had to fly it in com- 
bat. Consequently casualties were very high, especially among the 
new pilots, but the High Command correctly said that casualties 
must be accepted in the hour of crisis, the end of 1916 and the 
beginning of 1917, to maintain aerial superiority. 

Training itself was also hit, for the squadrons about to go over- 
seas were loathe to leave behind a competent pilot to become an 
instructor, in exchange for a novice pilot, who would be a liability 
to himself and his squadron. Thus instructors tended to be inferior 
pilots, who did not make able teachers, and wounded or resting 
front line pilots, whose heart was not in the job—they wanted to 
get back to the front. The same applied to the aerial gunnery 
and advanced flying schools, to which newly qualified pilots were 
posted to learn about fighting rather than just flying, always given 
the proviso that demands from the front did not preclude this. 

Onto this not altogether fortunate scene now appeared a remark- 
able man, R. R. Smith-Barry, and his creation, the third stage in 
the evolution of flying training. In 1916 Smith-Barry was in com- 
mand of an RE 8 squadron on the Western Front, and he was ap- 
palled by the quality of the new pilots posted to him. The basic 
material was good, but the standard of training given new pilots 
was no longer adequate to give new pilots even a fair chance of 
survival on the Western Front. He correctly diagnosed the basic 
faults in the training given these novices and concluded: 
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e Though more advanced aerodynamic theory was available, few 
pilots or instructors had taken the trouble to translate the findings 
of the test pilots into practical flying possibilities, so that events 
like spinning were still taking a heavy toll of less experienced 
pilots when there was a means of recovery. It just needed teaching, 
first to instructors and then to pupils. 

@ What was needed was a permanent, skilled, trained and dedicat- 
ed corps of instructors to replace the present group of inferior pilots 
and those eager to get back to the front, though the latter could 
do much to aid novices by giving talks and keeping the schools of 
aerial gunnery and fighting fully posted on the latest fighting 
tactics. 

e Proper training aeroplanes were needed to replace the obsolete 
and inefficient aeroplanes then used for training. It was wasted 
effort to teach a man to fly on a Farman Longhorn and then have 
to retrain him to fly something nearer a combat type. What was 
needed was something with a reasonable performance and handl- 
ing characteristics approximating to current combat types. For 
this the Avro 504 was ideal. All that was needed was to turn it 
into a full dual-control aeroplane and devise some means of letting 
the instructor in the rear cockpit communicate with his pupil. 
This was done by fitting a tube to the machine. The instructor 
spoke into one end, and the pupil, who had the other end at- 
tached to his flying helmet, could hear. 

e Training needed to be made much more systematic, starting 
with the instructors and then moving on to the pupils. The instruc- 
tors must first be educated in a homogeneous system of train- 
ing, and this had then to be taught to all pupils. The system was 
based on the latest scientific knowledge, the use of the best 
aeroplanes available and, most important, the instillation into the 
pupil of confidence — confidence to fly his aeroplane almost to the 
limit, at any height, relying on his ability to correct any position 
the machine might end up in, i.e. that he might be able to control 
the aeroplane in any altitude. 

Smith-Barry pestered General Trenchard with letters to this 
effect while he was in France, and it is one of Trenchard's great 
achievements that he found the time to read and realise the value 
of Smith-Barry's suggestions. At the end of 1916, Smith-Barry was 
sent home to organise his scheme at Gosport, using No 1 Reserve 
Squadron as a nucleus. The scheme was an enormous success. 
Once Smith-Barry had collected his instructors and trained 
them, the first course of training produced its first batch of pilots 
in nine weeks instead of the usual 15, and the pilots were much 
better than average. Later in 1917, the Gosport School received its 
first Avro 504's and training got successively better. 

Great credit must go to Smith-Barry's system for the way in 
which British pilots were to a great extent able to cope with better 
German machines later in the war by using their superior fighting 
abilities. The proof of the pudding is in the eating: when the 
effects of Smith-Barry's training made themselves felt, British 
aerial casualties declined. In addition, the system is the basis of 
nearly every flying training system in use all over the world today. 
Flying training started by showing the pilot how to take his 
machine wherever he wanted to go whenever the weather was 
reasonably good; Smith-Barry showed the pilot that he should and 
could control his machine in almost any circumstances and in 
conditions that would have grounded even the most courageous 
pilot of even a few years before his own time. 
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In 1914 the tactics of air warfare had not even been 
thought of, and the pilots of both sides had to 
learn their lessons the hard way. Even the problem 
of arming aircraft had not been thought of seriously 
and many of the ideas on this subject were more 
eccentric than effective. D. B. Tubbs. Above: An 
early victim of air fighting. For one aircraft to 
shoot another down was more the exception than 
the rule in 1914 


When war broke out between Britain, France and Germany in 
August 1914 the art and science of air warfare were not merely 
new, they were non-existent. It was only 11 years since the 
Wright brothers' first successful aeroplane flight at Kitty Hawk, 
and a bare five since Louis Blériot's crossing of the English 
Channel had destroyed the United Kingdom's island status, al- 
though the airships with which both France and Germany had 
been experimenting since the turn of the century had long been 
capable of making a return trip. 

Prophets and scaremongers had long foreseen a "Zeppelin 
menace’. Aeroplanes were taken less seriously. Although there 
had been many experimenters with heavier-than-air craft it was 
not until the arrival of Wilbur Wright at Le Mans in 1908 that 
European sportsmen—for flying was primarily a sport in those 
days —learned to make and fly properly controllable aeroplanes. 
The French learned fast, and although their experiments led at 
first in many directions it was not long before two main types of 
aeroplane became dominant: the 'tractor' which had a fuselage 
of more or less modern appearance, with the engine in front 
of the pilot and driving a propeller in the nose; and the ‘pusher’, 
in which the airscrew was mounted behind a bath-like nacelle 
for pilot and passenger, and the tail was carried on outrigger 
booms. Both types found a use in warfare; the pusher because 
pilot and observer, seated in the nose, had an excellent view of 
the ground, the tractor because its cleaner aerodynamic shape 
provided a better performance. Types were made in monoplane and 
biplane form, the former having the advantage of speed and the 
latter of structural strength. 

The French army, although possessing a few airships, at once 
saw the value of aeroplanes for reconnaissance and built up a 
sizeable fleet. This frightened the Germans (hitherto secure in 
their superiority in airships) into emulation, and soon their 
machines, both in number and performance, had overtaken the 
French. By 1914 the German and Austro-Hungarian empires had 
many aeroplane factories and two main types had been more or 
less standardised: monoplanes known, from their back-swept 
wings and spreading tail, as Tauben (doves) and a biplane series 
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as ‘arrows’. The wing plan in each case was based on the work 
of Etrich and Wels in Austria, who had discovered that such a 
wing form produced inherent stability, providing a steady plat- 
form for aerial observation. The need for rapid manoeuvring in 
aerial combat had not been foreseen. 

The Germans had only one ‘pusher’ type in service, the Otto 
biplane. They did, however, possess many excellent aero-engines, 
based on motor-racing engines. The Kaiserpreis race of 1907 
for the Emperor’s Cup, and the series of ostensibly sporting trials 
during 1909, 1910 and 1911 sponsored by Prince Henry, the 
Kaiser’s brother, produced motorcars powered by remarkably 
efficient engines, made by Mercedes, Benz, Opel and Austro- 
Daimler. Water-cooled engines, on the motorcar principle, were 
popular because it was realised that a big, powerful engine 
could support a large airframe, thus fulfilling two of the army’s 
demands: a high ceiling and long range. By the outbreak of war 
Germany held the altitude record at 27,500 feet, and the endur- 
ance record at 24 hours. 

In aeronautics, as elsewhere, the French approach was directly 
opposed to the German. The French had been the first Europeans 


‘to fly, and because at first the problem had been to rise from 


the ground at all, they evolved relatively flimsy aeroplanes and 
the lightest possible engines. At the outbreak of war they had 
only one make of water-cooled engine, the Canton-Unné (Salm- 
son) radial, but they had two kinds of air-cooled engine, based on 
the now forgotten rotary principle: the Gnóme and the Le Rhóne. 
The rotary layout appears so improbable at this range in time 
that a short explanation is due. The crankshaft was held stationary 
and the rest of the engine—crank-case and radially disposed 
cylinders — revolved round it, carrying the airscrew with them. 
The 80 hp Gnóme was frail and temperamental, but it was the 
lightest of all for its power, and extremely compact. lt was to 
make possible the first single-seater fighters — although anything 
so specialised as a fighter lies outside the period of this article. In 
1914 all aeroplanes, of whatever type were used primarily for 
scouting. 

Britain began late, and in a very small way. The authorities had 
alw@y# adopted a repressive and suspicious attitude to flying, 
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and, just as motor racing was forbidden on the roads (in sharp 
contrast with France, Germany and Italy) so pioneer aviators were 
‘warned off’, A. V. Roe being threatened with prosecution if he 
persisted in trying to fly from Hackney Marshes. Enthusiasts like 
the Hon C. S. Rolls and J. T. C. Moore-Brabazon learned their 
flying in France, and until the government-owned Aircraft Fac- 
tory at Farnborough undertook the design and development of 
aeroplanes, such few machines as the Royal Flying Corps pos- 
sessed were French. The Royal Navy, too, took an interest in 
flying, but the Navy, in contrast to the army, who patronised the 
Factory, encouraged private constructors such as Avro, Sopwith 
and Short Brothers. The British authorities had done little to 
foster the design of indigenous engines, and apart from a Fac- 
tory copy of the Renault which began to emerge by the end of 
1914, most service engines were French. The Belgian air force, 
too, relied entirely on France for both airframes and engines. Only 
Russia cast her net wide, to include machines from France, 
Britain, Germany, Austria and the United States. 


Airmen distrusted 

Aerial reconnaissance flights could, with advantage, have begun 
before the war. France’s Lebaudy airships could have discovered 
German mobilisation plans and troop concentrations. The air was 
a new dimension, however, and as events were quickly to show, 
senior officers on each side proved more ready to believe their own 
preconceptions than the reports of their aerial observers. It was, 
however, purely as long-range scouts that aeroplanes were re- 
garded, a means of ‘seeing over the hill’. This does not mean 
that the air arm was universally accepted. Cavalrymen thought it 
might frighten their horses, gunners resented the need for in- 
creased camouflage, soldiers of the old school distrusted airmen on 
principle and the infantry fired at everything that flew. Nor were 
airmen regarded as heroes; they were more often suspected of 
‘dodging the column’. 

However, in the early months of the war German machines 
flew 200-mile reconnaissance flights over the French positions 
daily, bringing back valuable information to corps headquarters, 
as the Germans, unlike the French and the British, had aircraft 


The first aerial clashes were rarely fought to a conclusion, but when 
¿they were, the result could be grisly in the extreme 


at corps level from the start, landing with their messages beside 
corps’ HQs. In this they were wise; but in their handling of lighter- 
than-air craft they made serious mistakes in the first few days of 
the war. They should have kept their Zeppelins for high-level 
reconnaissance and long-range strategic bombing. Instead they 
squandered them on low-level missions. Zeppelin L VI was one of 
the first aerial casualties of the war, lost after bombing Liége 
on August 6. L VII and L VIII were employed on the tactical 
mission of surveying the extent of Joffre's counterattack in the 
Argonne, when aeroplanes would have done the job better. L VII 
was claimed by French gunners (and also by a French airman, 
Caporal Finck) on August 16 in the Argonne, and L VIII was 
mistaken for French and brought down by German troops at 
Badonvillers on August 23. Similarly a French Lebaudy airship 
was brought down at Rheims in August, amid great enthusiasm, 
by French troops. Airship crews may well have prayed 'Heaven 
preserve us from our friends'. 

The French air force had been slow to mobilise, but by this time 
it was in action, having bombed the German airship sheds at 
Metz on August 14. The British Royal Flying Corps, meanwhile, 
had arrived at Amiens, and by the 17th its four squadrons were 
installed alongside General French's HQ at Maubeuge, a dozen 
miles south-west of Mons. Their aeroplanes were supposedly 
unarmed. Officially they were regarded purely as scouts, although 
it was suggested that should enemy aircraft be encountered it 
might be possible to drop hand-grenades upon them from above, 
or possible fléchettes, pointed steel darts which had been issued for 
anti-personnel bombing. Nobody took these weapons seriously, 
although a senior German officer, General von Meyer, was to be 
fatally wounded by fléchettes from a French aeroplane on Decem- 
ber 6. Far more effective were the weapons which pilots and ob- 
servers improvised. Some carried service revolvers, some carbines, 
some the standard Lee Enfield rifle. Véry pistols were also em- 
ployed, and sporting-guns firing chain-shot. A German aero- 
plane flew over Maubeuge on August 22, and amongst the machines 
unsuccessful in intercepting it was an Henri Farman of 5 Squadron 
in which Lieutenants L. A. Strange and Penn-Gaskell had rigged a 
Lewis machine gun on an improvised mounting, the first machine x 
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gun in the RFC. The same day the British army suffered its first 
casualty of the war, when an observer in 2 Squadron, Sergeant- 
Major Jillings, was wounded. 


Riddled with bullets 

'On the 23rd August, wrote Major McCudden, VC, who at that 
time was an air mechanic, ‘things began to hum.’ It was the 
Battle of Mons. Continuous sorties were flown, and aeroplanes 
returned riddled with bullets, for everyone shot at anything 
that flew, friend or foe, and it was not until November, when 
the RFC adopted tricolour roundels like the French (but with 
colours reversed), that identification was more certain. It is thought 
that Blériots of 3 Squadron brought news of the German attempt 
to outflank the British army, which made possible the successful 
retreat from Mons. Infantry fire was the worst danger at this 
period, although the Germans already had effective 65-mm, 
70-mm, 75-mm and 105-mm anti-aircraft guns on mobile mount- 
ings. Allied pilots returning from patrol made an easy mark 
when flying against the prevailing west wind; the maximum speed 
of a Farman or Blériot was barely 65 mph, so that ground speed 
against the wind could be very low indeed. 

During the retreat RFC ground staffs managed every day to 
keep ahead of the Germans, although pilots sometimes returned 
from patrol to find the aerodrome from which they had taken off 
in German hands. Air mechanics flew on with their pilots, servicing 
engine and aircraft before sleeping under a wing; McCudden and 
one other fitter kept four machines in the air, using only the 
tools carried on board. At this time the armament of the single- 
seater Blériot Parasol flown by Captain Conran, a pilot of Mc- 
Cudden's squadron, was made up as follows: 16 hand grenades, 
two shrapnel bombs, each in a rack outside the fuselage, to be 
thrown by hand, and a 26-pound Melinite bomb (made from a 
French shelD tied to an upper fuselage longeron, to be dropped 
by cutting the string. ‘Pilots landed,’ wrote Maurice Baring, 
General Henderson’s Intelligence officer at RFC HQ, ‘with their 
maps showing long black lines of German troops on every road.’ 
Message-dropping was tried but landing was better. In addition, 
wireless was being developed and was to prove very useful for 
directing artillery fire once the lines became stabilised. It was 
used, sparingly, at the Battle of the Marne but increasingly at 
that of the Aisne and during the First Battle of Ypres, when the 
RFC advanced once more to take up permanent quarters at 
Saint-Omer. 

Much had been learned during the first three months. Recon- 
naissance machines, competing with the enemy in the same air 
space, had to fight for their information, and here the ‘pusher’ 
machines had the advantage because the observer had a clear field 
of fire forward, unmasked by the propeller. Until 1915 neither 
side developed a means of firing a machine gun forwards through 
the propeller-disc and aiming the machine as a whole. The nearest 
they came to it was rigging carbines on a Bristol Scout to fire 
obliquely forwards at 45 degrees, missing the propeller. This did 
not make an effective fighter but it was the best the RFC had, as 
the Bristol, with its 80 hp Gnéme, was one of the fastest machines 
in France, with a maximum speed of over 90 mph. The Vickers 
FB 5 ‘Gun Bus’, the first ad hoc fighter aeroplane, was not opera- 
tional before 1915. 

The first few weeks did indeed provide a war of movement. 
Apart from incessant scouting, pilots evolved incendiary bombs 
made from streamlined petrol tins, 5 Squadron’s Lewis Gun was 
used for effective ‘ground strafing’, and ordinary hand-grenades 
caused havoc amongst cavalry. Several German machines were 
‘driven down’ by unarmed combat — that is to say RFC pilots har- 
ried them with aggressive tactics until they preferred to land. 
Economically, too, life was unconventional: Maurice Baring and 
the CO of 3 Squadron drove to Paris on August 25 to purchase a 
new Blériot and Gnóme engine; Baring had stayed awake all the 
previous night guarding a suitcase full of gold. 

Between August 16 and the final halt at Melun on September 4, 
the RFC occupied ten separate aerodromes, most of them im- 
provised. Machines were pegged out in the open, and when stormy 
weather blew up, at Fére-en-Tardenois on the Aisne, after the 
return northward had begun, McCudden recalls seeing a Blériot 
'absolutely stand vertically on its tail, poise for a second and then 
fall over on its back with a resounding crash'. An Henri Farman 
also blew over, and 5 Squadron had four Farmans completely 
wrecked. From Fére-en-Tardenois the RFC moved north, with the 
BEF, to what Raleigh, the official historian, calls their ‘natural’ 
position near the Channel ports, at St Omer, where they took up 
permanent quarters on October 12, in time for the First Battle of 
Ypres, in which the Belgian air force, after escaping the German 
invaders, played a useful part. 
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The light-hearted clublike atmosphere which united all ranks in 
the RFC was notably lacking in the French Aviation Militaire. 
Aerial reconnaissance was regarded as an Intelligence matter, 
and observers were therefore staff officers, billeted at army HQ, 
and having no social contact with the squadrons. Many non-com- 
missioned pilots were used, by France and also by Germany. These 
were at a disadvantage vis à vis their observers and, indeed, their 
maintenance crews. It was hard for pilots holding the rank of 
private to reason with a technical NCO. In some units observers 
regarded the pilot as a mere chauffeur, and this was especially 
true in the German air force, as Manfred von Richthofen recorded 
in his memoirs The Red Air Fighter; indeed, a ludicrous incident 
took place during the first Battle of Ypres when the officer observer 
of a German two-seater driven down by the RFC, whose life had 
been saved by a brilliant forced landing, was seen to belabour his 
pilot for his-incompetence! 


Prying airmen 

In the French service all aerial reconnaissance reports were for- 
warded by army HQs to the Deuxiéme Bureau for analysis; this 
was a clumsy arrangement. Sometimes observers’ reports were 
disbelieved, and sometimes they were simply pigeon-holed. This 
also happened to a German dispatch reporting the presence of the 
BEF at Mons; but coups there were in plenty, both tactical and 
strategic. It was an aerial report that told the size of the German 
forces massing against Belgium, and which pointed the gap be- 
tween the armies of Generals von Bülow and Kluck at the Marne. 
Ground forces, especially the gunners, learned to mislead the pry- 
ing airman. False tracks were laid and imitation guns put out, with 
fireworks to add verisimilitude. This confused the other side 
and gave friendly aircraft an opportunity to plot enemy batteries 
when the latter fired on supposed positions. 

Some excellent bombing was done by the French, as, for example, 
when the destruction of a railway tunnel at Soissons kept an 
ammunition train from the front and thus halted a barrage; the 
same pilot and observer, Roeckel and Chatelain, in the course of 
ten hours’ artillery spotting near Vaubécourt on September 8, 
silenced half the artillery of the German XVI Corps during the 
First Battle of the Marne. By the end of the year the French, like 
the British, were using wireless-equipped aeroplanes, and had 
inspired the British to follow their lead in aerial photography. 
Both sides were using observation balloons, and the French had 
a section of man-carrying kites under Captain Saconney, which 
made a notable five-hour artillery observation on December 1. 
It was not until October 5, however, that the French claimed their 
first victim in aerial combat, an Aviatik biplane brought down 
by Sergeant Frantz and his mechanic in a Voisin pusher. They 
used a Hotchkiss mitrailleuse as their offensive weapon. 

The German air force, meanwhile, found respite from unrelieved 
corps duties in sporadic propaganda raids. Single aeroplanes over- 
flew the ‘Entrenched Camp’ of Paris, defended only by a few school 
aeroplanes and pilots under training. On September 1 a Taube 
dropped bombs on Montmartre and near the Gare Saint-Lazare, 
killing four civilians. Next day propaganda leaflets were dropped 
urging the French to give in. On October 11 two bombs fell on the 
cathedral of Notre Dame, and next day the target was the Gare 
du Nord. Paper streamers were also released over Nancy: Nanizig, 
ville à bientót allemande (Nancy, soon to be German). More 
effective were French raids during December on Metz, Mulhouse 
and Freiburg-im-Breisgau. 

The earliest examples of true 'strategic bombing' were carried 
out by the Royal Naval Air Service. Regarding the Zeppelin as 
its most important naval target, the RNAS sent four machines 
from Antwerp to bomb the airship sheds at Düsseldorf and Cologne 
on October 8. Balked by thick mist, they returned, and only 
two tiny Sopwith Tabloid single-seater biplanes with 80 hp 
Gnomes got out of Antwerp as the city was being evacuated. 
Squadron Commander Spenser Grey failed to find the Cologne 
sheds, but bombed the central station instead; Flight Lieutenant 
Marix did find the Diisseldorf hangar and scored a direct hit, 
subsequent flames showing that a Zeppelin had been inside. 

Two other raids were flown by the RNAS. Having convinced the 
French that Zeppelin’s were the Royal Navy’s legitimate prey, 
they were granted permission to operate from Belfort, in the 
Vosges, only five miles from the German frontier. Their target was 
the Zeppelin factory at Friedrichshafen, on Lake Constance. 

Three Avro biplanes took off carrying four 20-pound Melinite 
bombs apiece, and, flying across the Black Forest and avoiding 
(in theory) the Swiss town of Schaffhausen, they covered the 125 
miles in two hours. Two bombs hit the main hangar, destroying an 
airship and blowing up the gas-generating plant. One pilot was 
taken prisoner and the other two returned. 


The fourth raid was a seaborne operation. Working closely with 
Short Brothers, manufacturers of balloons and seaplanes, the 
RNAS had developed sea-going biplanes with a three-float under- 
carriage and (in two cases) folding wings, for stowage aboard 
seaplane-carriers. Escorted by two light cruisers, eight destroyers, 
and with a further two destroyers and ten submarines in attend- 
ance, the three seaplane-carriers, each with three Short biplanes 
powered by Canton-Unné engines, set sail for Heligoland Bight. 
The purpose of the raid was to bomb the Zeppelin sheds at Cux- 
haven and report if possible on the German warships at Wilhelms- 
haven, in the Schillig Roads and at the mouth of the Elbe. Seven 
seaplanes took off after being hoisted overboard, and although 
the airship sheds were not found, an immensely valuable survey 
was made of the German naval bases, and bombs were dropped 
on the dockyard. Three seaplanes returned safely and were 
hoisted aboard; the other four pilots came down in the sea but 
were picked up, one by a Dutch trawler, the rest by one of the 
waiting British submarines. While the Royal Navy was cruising 
in German waters two Zeppelins and several seaplanes came to 
investigate. A salvo of 6-inch shells fired at full elevation from a 
range of 11,000 yards discouraged the airships, and it was realised 
that Zeppelins were less of a menace to the Fleet than had been 
thought. The very same day a Zeppelin raided Nancy, dropping 
14 bombs. The date was December 25, arguing that all was not 
fraternisation on the first Christmas Day of the war. Two solitary 
German aeroplanes visited England at the same season, one on 
December 24, the other on December 27. No harm was done. 

There was no organised air warfare in the Mediterranean be- 
tween August and December 1914. Austrian aeroplanes and 
seaplanes, however, made regular reconnaissance flights over 
Allied shipping blockading the Dalmatian coast. A few bombs 
were dropped but no damage was done. 


Ramshackle equipment 

Imperial Russia cannot be said to have taken aviation very seri- 
ously. By 1913 she is said to have purchased about 250 miscel- 
laneous aeroplanes, of which 150 were still optimistically des- 
cribed as modern. They included aircraft of the following makes: 
Albatros, Aviatik, Bristol, Curtiss, Deperdussin, Farman, Nieu- 
port and Rumpler. To these in 1914 were added a few experimental 
machines by Sikorsky. Flying schools existed at Moscow, Odessa, 
Omsk and Tashkent, but when the Russian armies advanced upon 
East Prussia almost simultaneously with the German invasion of 
Belgium, she could muster only 72 military pilots, plus a reserve 
of 36 qualified civilians. Bad roads and overloaded railways made 
support an almost impossible task. 


A German artillery observation 'sausage balloon' and its launching 
equipment, in France 


On the German side aeroplanes made valuable reconnaissance 
flights, as they were doing on the Western Front, and there were 
some casualties. Russian gun-fire brought down a German machine 
during the Battle of Lemberg on September 5, while on the follow- 
ing day the Germans made the mistake they had already made 
twice in the West: they employed a Zeppelin on low-level tactical 
work. Airship L V was brought down and captured, complete with 
its crew of 30. During the same fighting the Russians lost their 
most brilliant and picturesque pilot, Nesterov, the first man to 
loop the loop. This feat Nesterov achieved while the better known 
Pégoud was still nerving himself for the attempt; he was court- 
martialled for hazarding military property and sentenced to the 
equivalent of a month's confinement to barracks. His death was 
heroic but unnecessary. Encountering a German aeroplane and 
having no guns, he deliberately rammed the enemy and brought 
both machines down in flames. 

Some Russian units remained operational, for they were bomb- 
ing German trains at Rava in December 1914. German bombing 
was quite widely used, and the Austrians made a leaflet raid on 
Belgrade. 

At the end of 1914 air warfare was still at the ‘experimental’ 
stage. The initiative in making developments in tactics was still 
in the hands of the individual pilots. During the bad weather of 
the winter months there was bound to be a certain slackening of 
air activity, and not until the spring of 1915 were the lessons of 
1914 to bear fruit. 
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Bleriot XI 


Voisin 13.50 metre 


Engine: Salmson water- 


cooled radial, 150 hp. 
Armament: one Hotch- 
kiss machine gun and 
110 Ibs of bombs. 
Speed: 65 mph at sea 
level. Ceiling: 11,480 
feet. Duration: 3.5 
hours. Span: 48 feet 
434 inches. Length: 

31 feet 3% inches. 


Engine: Gnéme rotary, 
70 hp. Speed: 66 mph 
at sea level. Duration: 
3.5 hours. Span: 33 


feet 11 inches. Length: 


27 feet 10 inches. 
Weight empty/loaded: 
770/1,838 Ibs. 
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Short Folder Seaplane 
Engine: Gnóme rotary. 
160 hp. Speed: 78 mph. 
Armament: Bombs or 
one 14-inch torpedo. 
Endurance: 5 hours. 
Span: 67 feet. Length: 
39 feet. Weight empty/ 
loaded: 2.000/3.040 Ibs. 


Austrian Lohner B| 
Engine: Austro-Daimler, 
120 hp. Armament: 
none. Speed: 81mph. 
Ceiling: 8,500 feet. 
Span: 44 feet 2 inches. 
Length: 25 feet 11 
inches. Weight empty/ 
loaded: 1.368/1.940 Ibs. 
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Far left: The aerial balance of forces at the 
beginning of the war. In many cases, for 
example Russia, a seemingly large air force 


John Batchelor 


lacked adequate backing and was composed of 


obsolete aircraft. Left: The movements of the 
RFC up to the end of 1914. Above: An 
improvised high angle mounting for a German 
machine gun in use as a primitive form of 
anti-aircraft defence. 
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On April 18, 1915, an event which was to 
have extreme importance in the history of 
aerial fighting took place. A well-placed 
rifle bullet fired by a rifleman named 
Schlenstedt, defending Courtrai railway 
station, fractured the petrol pipe on a 
Morane-Saulnier monoplane in which the 
well-known French pilot Roland Garros 
(who had been the first to cross the Medi- 
terranean by air, from Bizerta to St 
Raphael) was attacking the line. Garros 
landed, but before he could set fire to his 
machine it was captured by the Germans. 
The secret was then out: Garros, who had 
destroyed several German aircraft in the 
previous few weeks, was found to have a 
machine gun able to fire forwards through 
the airscrew. 

The propeller, which was armoured with 
steel deflectors to avoid damage from the 
aircraft’s own bullets, was shown to the 
Dutchman, Anthony Herman Gerard Fok- 
ker, whose M 5 monoplane was then under- 
going service trials, and within 48 hours 
Fokker was claiming to have invented an 
interrupter gear to prevent bullets hitting 
the screw. But then Fokker’s brilliance as a 
demonstration pilot was equalled only by 
his unscrupulousness and his flair for 
public relations. The irony in the situation 
lies in the fact that Fokker’s new mono- 
plane, which went into service as the El 
(Eindekker —monoplane), had been design- 
ed only after Fokker had acquired and 
analysed a Morane. Furthermore, Saulnier 
of Morane-Saulnier had himself invented 


and tried an interrupter gear but had dis- 
carded it because of the unreliable per- 
formance of service ammunition. He saw 
steel deflector plates as an improvement, 
and he may have been right in the early 
war years. ‘Bad rounds’ continued to be- 
devil machines with interrupter and 
synchronising gears on both sides through- 
out the war. This, rather than official 
stupidity, could possibly be the reason 
why the notion of using the airscrew to 


fire a gun had not been adopted before, 
though it is unlikely. Several patents 
existed besides that of Franz Schneider, 
the Swiss aeronautical engineer working 
first for the French Nieuport and later 
for the German LVG companies, whose 
device not only closely resembled Fokker’s 
new ‘invention’ but had already been flown 
operationally in an LVG E VI monoplane 
which, according to one account, was shot 
down by rifle fire from the Morane two- 


Top: The fabric with which the wings were covered was very susceptible to damage, and repairs, such as the German ground crew above are 
carrying out, were a common but necessary chore. Above: The Russian Sikorsky Ilya Mourometz, the world’s first four-engined bomber 


32 


Staatsbibliothek/Berlin 


A Short seaplane dropping a torpedo. 
The idea of using aircraft to drop 
torpedoes eventually proved sound, but 
aircraft engines of the period were not 
powerful enough to give the required lift 
or impetus. Nevertheless, limited 
Successes were to be achieved 


seater of the French Sergeant Gilbert in 
December 1914. It is more likely, however, 
that it crashed as a result of structural 
failure. Drawings of the gear had also 
been published in The Scientific American. 


The ‘Fokker Scourge’ 
If, however, the Fokker monoplane and 
its gun were not new, they were certainly 
ben trovato. They came at a time when the 
German air service was being remodelled 
and liberally dosed with ‘offensive spirit’ 
by a new Chef des Feldflugwesens (Chief 
of Field Operations), following a period of 
dreadful docility during which French 
Voisin and Farman bombers had raided 
the Fatherland unmolested, inflicting 
damage which had inspired notices on 
Rhineland walls saying ‘Gott strafe Eng- 
land—und unsere Flieger" (God smite 
England— and our own airmen!) The out- 
ery which followed the ‘Fokker Scourge’, so 
richly dramatised in the House of Com- 
mons during 1915/16, therefore had its 
German counterpart many months before. 
In the face of unarmed two-seater Type 
B reconnaissance biplanes and a Ger- 
man air service then forming part of an 
amorphous, largely 'chairborne' transport 
command, the machine gun carrying 
Voisins of the 1ére Groupe de Bombarde- 
ment (GB 1) had had things all their own 
way. It is arguable therefore that the 
seminal aircraft of 1915 was not a Fokker 
monoplane at all, but Gabriel Voisin's 
type treize-cinquante (13-50 metre) which 
could not only bomb but shoot down de- 
fenceless B-Flugzeuge. The reason the 
Fokker caused such a stir when Immel- 
mann scored his first victory on August 1, 
1915, is very simple: the Germans had 
begun to shoot back. 

The French, along with the highly com- 
bative and enterprising Royal Naval Air 
Service, realised that aeroplanes were no 


mere substitute for cavalry vedettes and 
quickly explored their offensive possi- 
bilities. General Joffre himself was keen, 
and his liaison man at GHQ, the ex-pilot 
Commandant Barés, saw the importance 
of strategic bombing as opposed to squan- 
dering aircraft on tactical missions. Orders 
to carry out a mass bombing attack on the 
Kaiser’s personal HQ at Méziéres in Sep- 
tember 1914, had been countermanded — 
for some reason—but a potent instrument 
existed in the lere Groupe de Bombarde- 
ment under Commandant Goys, who had 
worked out theory and practice for long- 
range sorties, albeit rather elementary. 
This groupe, comprising three six-machine 
escadrilles (an escadrille, like a German 
Fliegerabteilung, was smaller than a Brit- 
ish squadron) was armed with Voisins. 
It took part in the fighting in Champagne 
and at one stage moved close to Ypres; it 
was quickly joined by the 2éme Groupe, 
operating most notably from Dunkirk in 
co-operation with the British, and the 
3eme Groupe. 

French bombing aeroplanes included 
various types of Farman, Breguet and 
Caudron, but as the Voisin 13.50 was both 
original and typical of its species, the two- 
seater pusher biplane, it is described here. 

Aeronautical engineers like Geoffrey de 
Havilland were right on aerodynamic 
grounds in regarding ‘pusher’ machines as 
crude and archaic; but the occupants of a 
pusher, sitting in a nacelle like a boot 
slung forward of the mainplanes did enjoy 
a fine view forwards, sideways and down- 
wards for observation and, in the Voisin’s 
case, later the use of a Hotchkiss machine 
gun or 37-mm cannon. Pushers were ‘blind’ 
to the rear, but in the absence of hostile 
fighters this mattered little. Gabrie] Voisin 
chose the powerful (for 1914) 130 hp Salm- 
son (alias Canton-Unné) engine for the 
Type 3 13.50, which was unusual in being 


a water-cooled radial, and believed that 
strength was more-important than speed. 
He chose a wingspan of 13.50 metres, which 
gave the machine its type name. 

This powerful clodhopper (‘ce rustre: 
puissant’ as a friend of Voisin’s called it) $ 
was tough enough to operate without 5 
hangars and was designed to take off from 
the roughest ground. Its landing run was 
short because one axle of the four-wheeled 
undercarriage was fitted with motorcar 
brakes, and the machine was easy and not 
unduly heavy to fly. As normally used, the 
13.50 could carry two men plus 220 pounds 
of useful load for three hours. Its maximum 
speed was given variously as 90 or 95 kph, 
i.e., 55 mph or so. 


Early French raids 
As 1915 opened the French launched fre- 
quent raids to relieve the pressure on the 
Russians on the Eastern Front. From St 
Pol-sur-mer (Dunkirk) they co-operated 
with the British, and targets in Cham- 
pagne, Lorraine and the Argonne were 
attacked. Here MF 25 (a Maurice Farman 
escadrille as the initials imply) attacked 
German industrial targets opposite Ste 
Ménéhould, west of Verdun. From Intelli- 
gence and other sources—even picture- 
postcards—target dossiers were compiled, 
and crews set about learning to drop bombs, 
first with the aid of three nails knocked 
into the cockpit as a guide for high, medium 
and low-level attacks, but later with the 
aid of a Triplex glass panel in the floor, 
stopwatches, spirit-levels and other less 
crude bomb-sights: the Dorand sight ap- 
peared in February, the Lafay in April. 
The British too had a sight, evolved at the 
Central Flying School by Lieutenant 
Bourdillon. 

At first it proved true that 'the bombers 
always get through'. One of the most spec- 
tacular sorties was a reprisal raid for the 
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Top left: The Morane-Sauinier 
deflector gear. Its object was 
not to interrupt the stream of 
builets from the machine gun, 
but to deflect those few which 
would otherwise have struck 
the propeller rather than pass- 
ing between its blades. Top: 
right: A Morane-Saulnier N 
fitted with the deflector gear. 
(Contrary to popular belief, 
Garros was flying a Type L 
Parasol when he was shot 
down.) Engine: 80 hp Gnóme 
rotary. Armament: One Hotch- 
kiss machine gun. Speed: 102 
mph at 6,500 feet. Ceiling: 
13,000 feet. Length: 21 feet 117 
inches. Left: The Fokker syn- 
chroniser gear. in this gear, the 
cam aligned with the propeller 
blade stops the gun firing when 
blade is in front of the muzzie. 
Above: The Fokker E 1, fitted 
with the interrupter gear. 
Engine: 80 hp Oberursel UO 
rotary. Armament: LMG .08 
machine gun. Speed: 80 mph. 
Weight loaded: 1,239 pounds. 
Span: 29 feet 3 inches. Length: 
22 feet 13 inches. 
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John Batchelor 


Y An unarmed Albatros B-type taking off 
from an airfield in France: easy prey for 


any armed plane 


l 2 
X. net 
[AE te ng 


T TEES 
Mo: DT 


E 


Bapty 


Roger-Viollet 


Without a good interrupter gear, efficient armament could only be mounted at the expense of aero- 
dynamic efficiency. This French Farman F40 used a pusher engine and a boom-mounted tailplane 


German poison-gas attack of April 22. 
Great care was taken in preparing the 
attack, which was launched from Malzé- 
ville, near Nancy, HQ of GB 1. The target, 
involving an out-and-home flight of five 
hours led by Commandant Goys in person, 
proved to be the Badische Anilin- und Soda- 
Fabrik, Ludwigshafen, near Mannheim. 
The Voisins were loaded with Canton- 
Unné bombs —90-mm and 155-mm shells, 
supplied with fins and impact fuses by the 
Canton-Unné engine firm. These were 
France's standard aerial missiles. The 
three escadrilles took off at 0300 hours on 
May 26. Two 155-mm and 47 90-mm bombs 
were dropped on Ludwigshafen and a 
further two 155-mm and 36 90-mm bombs 


‘on a secret establishment at Oppau nearby, 


with highly satisfactory results. Chlorine 
and acid factories were damaged, fires 
started and lead storage-chambers breach- 
ed, releasing clouds of poison gas into the 
lower town of Mannheim. The only Voisin 
which failed to return was that of Com- 
mandant Goys, which force-landed with 
ignition trouble. Goys eventually escaped 
from captivity, but his temporary loss was 
a serious blow to French bombing. Before 
this, in April, effective raids had been made 
on the Thyssen factories, on blast furnaces 
at Thionville, on an electric power station 
at Rombach and on an explosives factory at 
Buss in the valley of the Moselle. No op- 
position was encountered, but the end of 
this tranquil period was in sight. 

It must not be thought that the Germans 
had no bombers. As early as September 
1914, a bomber-force of 36 aeroplanes had 
been set up at Ghistelles, 11 miles south- 
south-west of Bruges, by Major Wilhelm 
Siegert, a keen private owner and balloon 
pilot of prewar days. This force, officially 
known as the Fliegerkorps des Obersten 
Heeresleitung (GHQ Air Corps) comprised 
two wings, code-named  'carrier-pigeon 
units’ (Brieftaubenabteilungen) - BA Os- 
tende (BAO) and BA Metz (BAM). As a 
start, Siegert himself, flying as observer in 
an Aviatik BI biplane, led BAO in a night 
bombing raid on Dunkirk on January 
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28/29. Flying at 3,500 feet, they dropped 
123 bombs as a dress rehearsal for raiding 
England; but before big British raids could 
take place BAO was posted to the Eastern 
Front, where the unit assisted greatly in 
the breakthrough at the battle of Gorlice- 
Tarnow in March. 

Meanwhile at home, Major Siegert was 
appointed second in command to the new 
Feldflugchef, a very able 48-year-old staff 
officer of wide experience named Major 
Hermann von der Lieth-Thomsen. Thom- 
sen's cry was: 'We've got the men, now give 
us machines!’ The Inspektion der Flieger- 
truppen, Idflieg for short, was gingered up, 
industry organised and communications 
between Berlin and all fronts streamlined 
in every way. The German and Austrian 
motor car industries, drawing upon pre- 
war racing experience, had already doubled 
the horse power of their 1914 designs, the 
specification of which had called for 80- 
100 hp. Mark II engines had been giving 
120 hp reliably, and the Mark IIIs were 
now emerging, mainly in overhead-valve 
water-cooled six-cylinder-in line form, 
offering 150, 160 or even a claimed 180 
hp, to power a new generation of greatly 
improved airframes. 

The A-class monoplanes were already 
dead, and the B-class of unarmed two- 
seater biplanes was ripe for replacement by 


the C-Flugzeuge which would not ows have 


more power and cons quently E 
speed, higher ceiling and b tter 

in most cases the tremendo 
a ‘sting in the tail’, namel; 
Parabellum MG14 light m 
developed by DWM, makers of 
infantry Luger automatic p y 5 
armament had been under gone 

since November 1914, and Cas 
began to emerge, complete with an effec- © 
tive gun-ring for the observer's cockpit: 
the Rumpler CI (160 hp Mercedes D TID, 
Albatros CI (160 hp Mercedes DIII or 
150 hp Benz Bz ID and Aviatik CI (Mer- 
cedes D IIT). The most important of these, 
perhaps, was the Albatros, for it was while 
flying aircraft of this type that Oswald 
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Boelcke began to evolve the first techniques 
of air fighting. The Aviatik was less satis- 
factory, for in it the observer was still en- 
caged beneath the centre section, as in the 
obsolete B-class machines, and virtually 
unable to use his gun. The 'standard' 
British observation machine of the period, 
designed at the Royal Aircraft Factory, 
Farnborough, and produced by innumer- 
able sub-contractors, never lost its archaic 
'B-class' layout: a BE2c pilot sat in the 
rear seat, while his observer struggled 
helplessly in the front seat, hedged about 
by wings, fuselage, wires and struts. 


First fighter units 

As has been seen, however, before there 
could be a ‘Fokker Scourge’ there had to be 
a Morane and a Garros. Morane-Saulnier 
monoplanes had been used for racing before 
the war, when their clean monoplane lines 
and rounded fuselage cross-section made 
them highly competitive, despite the drag 
of cabane, bracing and the external wires 
by which the wings were warped. 

Late in 1914, J. B. McCudden had used a 
rifle while flying as observer with Captain 
Conran of No 3 Squadron RFC on private 
offensive patrols; in January he reported 
that the squadron had received two Lewis 
machine guns for its Moranes, and the 
latter were being fitted with ‘machine gun 
racks. Similar offensive patrols were 
flown in Sopwith Tabloid, Martinsyde 
Scout, Bristol Scout and other fast single- 
seaters by picked pilots in the RNAS and 
RFC. A ‘scout’ or two was attached to each 
squadron, rather as riding-schools kept a 
hunter for the use of star pupils. It is sur- 
prising indeed that the term ‘hunter’ was 
not coined by the British, for the French 
already spoke of avions de chasse, and it 
was they who really originated organised 
air fighting. 

Escadrilles de chasse were formed, one 
for each army. Their duties were to protect 


Allied reconnaissance machines ,and to 
escort bombers. With such practitioners as 
Garros, Vedrines and Pégoud flying Mor- 
anes the results could not be in doubt. 
Three famous escadrilles flying Moranes 
were MS 3, under Commandant Brocard, 
MS 23, under Commandant de Vergette, 
and MS 12, whose commander, Com- 
mandant Tricornot de Rose, did much to 
evolve the tactics of aerial combat. Pas- 
sengers were given mitrailleuses for offence 
and defence and single-seater pilots often 
had aircraft armed with a fixed machine 
gun to fire through an armoured propeller. 
Hardened steel deflector plates impaired 
the efficiency of the airscrew, but the 
tactical surprise of bullets coming from an 
apparently impossible direction brought 
many victims. Many types of Morane were 
used, with mid-wing, shoulder wing or a 
wing mounted above the fuselage, the last- 
named being known, for obvious reasons, 
as a ‘parasol’. British Morane pilots in- 
cluded Flight-Sub-Lieutenant Warneford, 
VC, RNAS who brought down a Zeppelin 
while flying a Morane (he also flew a single- 
seater with deflectors), and Captain L. A. 
Strange, whose inventions included an 
offset Lewis gun-mounting for the pilot. 

Garros force-landed his Morane on April 
18 but his colleagues continued to score 
while the Fokker E I was incubating, using 
not only the single-seater ‘Bullet’, as the 
British called the Type N Morane, but also 
the L-type Parasol two-seater, which 
Brocard, Guynemer and others often flew 
solo on offensive patrols. 

It may be wondered, in view of the 
chanciness of using a deflector propeller, 
and the non-availability of interrupter 
gears, why somebody did not bring out a 
fighter with a pusher engine. The answer 
is that several people had thought of it, 
and several effective pusher fighters even- 
tually came into service. Two excellent 
two-seater pushers were in fact flying be- 


fore the outbreak of war. Vickers exhibited 
a biplane, the ‘Gun-bus’, in 1913, and laid 
down a batch of 50 on their own initiative. 
Unfortunately the Wolseley engine chosen 
proved a failure, and the Monosoupape 
Gnome rotary was not yet available. A 
rather similar machine with an even more 
dilatory history was the Royal Aircraft 
Factory's Farman Experimental (later 
called Fighting Experimental) FE2b. 

The FE2b was easy to arm and made a 
useful fighting aeroplane. Orders were 
placed for it on the outbreak of war, but 
the six-cylinder Green engine chosen 
proved too heavy and the Beardmore, de- 
veloped from a prewar Austro-Daimler, 
took some time to arrive. Two excellent 
single-seater pusher scouts were also on the 
stocks well before Immelmann first scored 
on August 1. The DH2, designed by Cap- 
tain Geoffrey de Havilland, had undergone 
flight trials by July 1915 and the FE8, a 
Farnborough design by J. Kenworthy, had 
been started at the Factory in May. Con- 
trary to aviation folklore neither of these 
aircraft was called into being by the 
Fokker; they were probably seen as an 
improvement on the Morane. All the same, 
the central feature which made the Morane 
and Fokker so effective was not appreci- 
ated at the time. The first DH2 had a Lewis 
gun on a moveable mounting controlled by 
the pilot. It was not realised that success 
lay in aiming the aircraft as a whole. This 
fact renders all the more remarkable the 
feat brought off by Major Lanoe G. Hawker, 
of No 6 Squadron RFC on July 25, just six 
days after another great pilot, Guynemer, 
had drawn first blood. That evening 
Hawker brought off a treble. He drove 
down one German C-class two-seater; 
another he forced down with a damaged 
engine; and the third he shot down in 
flames. All three were armed with machine 
guns: Hawker’s Bristol Scout had one 
hand-loaded cavalry carbine on the star- 
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Anthony Fokker, the brilliant Dutchman who 
contributed so much to German aviation 
board side firing obliquely forward to miss 
the propeller. He was awarded the VC. 

An oblique mounting of this sort, adop- 
ted, also for the Strange Lewis gun for 
BE2c pilots was indeed one solution. 
Another, adopted on Strange’s own Martin- 
syde scout was a Lewis on the centre section 
inclined upwards so as to miss the propel- 
ler. A quadrant mounting for such a gun 
was devised by Sergeant Foster of No 11 
Squadron RFC. The oddest resolution of 3 
the tractor/pusher controversy wasz 
adopted by the Royal Aircraft Factory for & 
its experimental BE9, which was basically 5 
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An RNAS Voisin LÀ on Imbros. This type was 
more than a match for any aircraft the Turks had 


po 


15 
- 4 


SO 


Híer sehen Euch 
feindliche Flieger! 


Hier dürfen 
Fahrzeuge nicht halten. 


An early German exhortation to the army on the 
need for camouflage against prying aircraft 


a BE2c with the engine moved back and a 
nacelle for the observer rigged forward of 
the airscrew. Similar arrangements were 
adopted on the Spad A2. 

In 1915 engines were too scarce and too 
unreliable for the Allies to attempt a twin- 
motor layout, which would have provided 
high performance together with fore-and- 
aft shooting for pilot and observer. The 
Germans, however, evolved an effective 
three-seater Kampfflugzeug (bomber/ 
escort aircraft) early in 1915 mainly for the 
Eastern Front. Designed to use a pair of 
the obsolete Mercedes DI 100 hp engines, 
the AEG GI grossfleugzeug had a span of 
16 meters (52 feet 6 inches). It could carry 
its load at a maximum speed of 125 kph 
(78 mph), and thanks to the overhead- 
valve water-cooled engines in which the 
German industry specialised, possessed a 
useful ceiling. 


The rotary engine 

The rotary engines used so widely by the 
French and British (and also by Fokker) 
during 1914-1916 had the advantage of 
compactness and a good power-to-weight 
ratio, but because of their atmospheric 
inlet valves (long since discarded in auto- 
mobile practice) performance fell off badly 
at altitude and in hot weather. A note on 
the working of the early rotaries may be of 
interest. 

The Gnóme engine was invented by 
Laurent Séguin in 1907. The cylinders 
were disposed radially like the spokes of a 
wheel and were finned for cooling like 
those of a motorcycle engine. In contrast 
with the latter, however, in which the main 
body of the engine remained stationary 
while the crankshaft rotated, the cylinders 
and crankcase of a rotary revolved about a 
stationary crankshaft, carrying the air- 
screw with them. The usual number of 
cylinders was seven or nine and all the 
pistons acted upon a single crankpin; one 
‘master’ connecting-rod mounted on ball- 
bearings embraced the crankpin direct, 
while around the periphery of its big end 
were arranged plain bearings for the big 
ends of the other connecting-rods. A simple 
single-jet carburettor, stationary of course, 
supplied petrol via the hollow crankshaft 
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The gunner of a German C-class aircraft. Early experience had shown that it was vitally 
important to have a gun covering the tail 


into the crankcase, where movement of the 
engine turned it into vapour. This com- 
bustible mixture was drawn into the cylin- 
ders by an automatic mushroom valve 
in the crown of each piston and exhausted 
after a normal four-stroke cycle through 
a pushrod operated valve in the cylinder- 
head. Wipe contacts carried current from a 
stationary magneto to a sparking-plug in 
each head via plain brass wires. It is 
thought that all magnetoes were obtained 
from Germany via neutral sources during 
the early months of the war as neither 
Britain nor France had developed this 
branch of the industry. 

The Monosoupape Gnome, as the name 
implies, had one valve only, a mechani- 
cally-operated poppet valve situated in the 
cylinder head. This functioned not only as 
exhaust valve, but also admitted plain air 
during the first part of the induction stroke 
to mix with the rich mixture entering 
the cylinder through a ring of ports in 
the cylinder wall, uncovered by the piston 
at the bottom of its stroke, and communi- 
cating with the crankcase, which was 
pressure-fed from the carburettor. The 
Mono was an improvement upon the 
ordinary Gnóme, but both were super- 
seded by the Le Rhóne, in which both inlet 
and exhaust valves were mechanically 
operated. The Oberursel used by Fokker 
was a copy of the Le Rhóne, as was the 
Austrian version made in the Steyr arsenal. 
British Le Rhóne engines were made in 
quantity by W. H. Allen Son & Co Ltd. 
Better than the Oberursel was the Swedish- 
built Thulin version of the Le Rhóne, 
which reached German in considerable 
quantity. All rotary engines, however, 
made one demand which proved embarrass- 
ing for Germany: to avoid dilution of 
lubricant in the vapour-filled crankcase 
they required pure castor oil, which does 
not mix with petrol. Castor oil in Germany 
was very scarce. 

From the start of the war until January 
1915, Austro-Hungarian squadrons were 
not uniformly equipped, having a selection 
of Etrich Taube monoplanes and Lohner 
Pfeil arrow-wing biplanes with various in- 
line and rotary engines, together with 
Albatros BIs made under licence by 


Phónix. These aeroplanes were designed 
by Ernst Heinkel, who was to have a great 
influence on Austrian design. Just before 
the war, the Trieste magnate, Camillo 
Castiglione, had bought up the Branden- 
burgischen Flugzeugwerke at Branden- 
burg/Havel and the Hanseatische Flug- 
zeugwerke, afterwards known as Hansa- 
Brandenburg, and Heinkel became chief 
engineer. Austria’s most important con- 
tributions, however, were the Austro- 
Daimler and Hieronymus (Hiero) engines, 
on which Dr Ferdinand Porsche worked. 


Frustrated bombing attacks 

When Italy declared war on May 24, 
1915, the Austrian air forces found the 
Alps somewhat hampering. The Italian 
air forces were at a high state of readiness, 
but were very under-equipped and lacking 
in modern aircraft. Italy had also five air- 
ships. A French naval squadron went to 
Venice to assist, and the U-boat U11 was 
damaged on July 1 by Enseigne de Vaisseau 
Roulier. Attempts to bomb the Austrian 
arsenals at Trieste and Pola were frus- 
trated by the Italian aircraft's insufficient 
performance and the prevailing Austrian 
C-Flugzeuge. 

Equipment for ‘side-show’ operations 
was seldom of the best, as the British 
found in East Africa. A German commerce- 
raider, the light cruiser Königsberg had 
taken refuge in the Rufiji River in October 
1914. Unsuccessful operations by Short 
Folder seaplanes, a Curtiss flying-boat and 
two Sopwith 807 seaplanes located and 
photographed but could not destroy the 
raider. Two Henri Farmans and two 
Caudron G IIIs arrived in June, and on the 
11th of that month, shellfire directed by a 
Farman and a Caudron put an end to the 
Konigsberg. As an example of a Middle- 
Eastern side-show may be cited the 
bombing of El Murra on April 16, 1915, by 
two Maurice Farmans and a BE2a from 
the Ismailia Flight of the RFC in Egypt. 

The amphibious operations in the Dar- 
danelles provided scope for both the RNAS, 
under the dashing Commander C. R. Sam- 
son, and also the French, operating from 
the islands of Imbros and Tenedos. Two 
seaplane carriers, HMS Ark Royal, a con- 
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An Albatros two-seater dropping bombs. By 
this time (mid-1915) the value of bombing from 
aircraft was being increasingly exploited 


verted merchant ship, and the Isle of Man 
packet, HMS Ben-M y-Chree, made the oper- 
ations sea- and airborne. Turkish flour- 
mills and other ration targets on the 
Gallipoli peninsula were bombed, the Turk- 
ish troops visited regularly at mealtimes, 
and highly effective attacks made on ship- 
ping. ‘The British, wrote a French his- 
torian, ‘had an ineluctable vocation for 
bombing.’ Squadron-Commander C. H. 
Edmonds (Short 184 Seaplane, 225 hp 
Sunbeam) sank an enemy merchant ship 
off Injeburnu, and a Turkish ammunition 
ship off Ak-Bashi-Liman, and Flight- 
Lieutenant J. B. Dacre sank a tug off 
Nagara, using an air-launched 1,000- 
pound Whitehead locomotive torpedo. Dur- 
ing 1915 the RNAS made 70 attacks on 
shipping. In addition to their coastal patrol, 
anti-submarine and anti-Zeppelin activ- 
ities, naval squadrons also joined the RFC 
in Flanders. 

Following a nomadic existence during 
the retreat and occupation of so much of 
their country, the Belgians reorganised 
their air service early in 1915. In April 
the Aviation Militaire took up quarters at 
Coxyde and Houthem. Five escadrilles of 
Voisin, Henri Farman and Maurice Far- 
man pusher biplanes were formed to sup- 
port the Belgian divisions in the field. 

When General Ludendorff was a mere 
colonel in October 1910 he took the oppor- 
tunity of going up in an aeroplane with 
Hauptmann de le Roi and expressed him- 
self 'delighted'. Ludendorff's appreciation 
of the possibilities of aerial reconnaissance 
received confirmation on both Fronts. 
In August 1914, Feldfliegerabteilungen Nos 
14, 15, 16, 17 and 29, together with four 
Festungsfliegerabteilungen (fortress de- 
fence flights) went to the Eastern Front. 
Aerial reconnaissance certainly paid divi- 
dends: news of Russian troop movements 
brought back by Leutnant Canter and his 
observer, Leutnant Mertens, proved of 
vital importance for the Battle of Tannen- 
berg. Landing where they could, and pro- 
ceeding to General von Francois’s head- 
quarters by cycle, cart and commandeered 
motor car, they made possible a great 
German victory. As Hindenburg himself 
remarks in his memoirs, ‘Ohne Flieger, 


kein Tannenberg’: ‘Without airmen there 
would have been no Tannenberg.” 

Among the junior officers on this front 
was the cavalry subaltern Manfred von 
Richthofen, lately transferred to the air 
service, having decided that cavalry war- 
fare was no occupation for an officer of 
the Ist Regiment (Emperor Alexander III) 
Uhlans. Richthofen was posted to the East 
as an observer in June 1915. He had not 
applied for training as a pilot, being con- 
vinced the war would be over too soon, 
and took part during June, July and 
August in the Central Powers' advance 
from Gorlice to Brest Litovsk. His Alba- 
tros BI was brought down by infantry 
machine gun fire, but was able to land on 
ground which had just been taken from the 
Russians, a matter of yards only. 

The Russian air services, through faulty 
organisation and widely stretched com- 
munications, made no great showing. 
Technically, however, they had much of 
interest to contribute, apart from French 
aeroplanes made under licence, the most 
advanced being some Sikorsky Ilya 
Mourometz four-engined bombers pro- 
duced by the Russo-Baltic Wagon Works. 
An Anatra two-seater. copy of the Voisin 
was fairly successful, but structurally 
weak, and Russo-Baltic produced the 
armoured RBVZ S17 and S20. In the 
armaments field they did even better. A 
Sikorsky S16 (80 hp Renault, later 100 hp 
Gnome) was fitted with a machine gun 
synchronising interrupter gear invented 
by Lieutenant Poplavko, whose experi- 
ments with Maxim guns had been proceed- 
ing since 1913, while news of another 
Russian interrupter gear was brought to 
London late in 1914 by Lieutenant-Com- 
mander V. V. Dybovski of the Imperial Rus- 
sian Navy, who, with Engineer Smyslov, 
was its co-inventor. Later, Dybovski was to 
co-operate fruitfully on such matters with 
Warrant-Officer Scarff, RNAS. 

On the lunatic fringe of the aircraft 
armament world may be mentioned a 
Russian pilot named A. A. Kazakov, who 
tried conclusions with an Albatros biplane 
near the village of Guzov on March 18, 
1915. Having endeavoured unsuccessfully 
to entangle his enemy’s propeller with a 
trailing cable and grapnel, he rammed it 
with his undercarriage. It is of interest 
that a trailing bomb was tried from a 
BE2c of No 6 Squadron. 
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The first half of 1916 had led tothe development of the Fokker Eindecker, 
and the second saw.it become the dominant factor in the skies. But 
naturally the introduction of the new weapon led to new countertactics on 
the part of the Allies. These were the beginnings of the 'dogfighting" 
technique and its protagonists, the 'aces'. Meanwhile, the less 

glamorous but basically more important tasks of artillery observation 
and reconnaissañice were developing apace, as were the infant bombing 
forces of the warring powers. D. B. Tubbs. Below: A DFW C V armed 
reconnaissance machine, which went into production towards thé 


middle of 191 6 
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The period from August 1, 1915 to June 30, 1916 opens with the 
first successful use of a synchronised machine gun and closes 
on the eve of the Battle of the Somme. On August 1 nine Royal 
Flying Corps two-seaters, flown solo to increase the bomb-load, 
raided Douai aerodrome, home of the newly introduced Fokker E I 
single-seater monoplanes. Oswald Boelcke, enjoying his Sunday 
morning sleep when the raiders first appeared, failed to score 
owing to his gun jamming, but his pupil, Max Immelmann, firing 
a machine gun for the first time in anger, wounded a British pilot 
in the left elbow and forced him to land. The ‘Fokker Scourge’ so 
richly advertised by publicists on both sides, had begun. 

So great was the agitation during the next six months in the 
British press and Parliament, and so elaborate the glorification 
of Boelcke and Immelmann in Germany, both of them receiving 
the Pour le Mérite order, a decoration whose nearest British 
equivalent would be a GCB (not a VC as is often imagined), that 
it is tempting to see the whole period in terms of a Fokker syn- 
drome. In fact the new armed C-Class two-seaters, which also 
started coming into service during the summer of 1915, seemed at 
first to have been quite as formidable as Tony Fokker's Eindekker. 
The important thing was that at last, after almost a year of un- 
armed docility, the German air force had begun to shoot back. 

The effect of this was felt immediately by the French Bomber 
Groups based on the Malzéville plateau, near Nancy, who had pre- 
viously had things all their own way. The extent of these opera- 
tions is not usually appreciated. The French had been regularly 
visiting the Saar valley and South Germany, with particularly 
devastating effect on the explosives plant at Rothweil. When, 
therefore, on August 9, GB 4 (No. 4 Bomber Group) lost four air- 
craft, including one of the escorting Voisin avions-canons to 'par- 
ticularly offensive Aviatiks', it came as a shock. However, opera- 
tions continued on a very large scale. On August 25 a French 
formation of no less than 62 bombers attacked the steelworks 
and blast furnaces at Dilligen, dropping converted 155-mm artillery 
shells, the standard heavy bomb of the period. Great damage was 
caused by molten metal, and considerable loss of life. Four of the 
bombers were damaged by AA fire and two shot down. German 
‘Archies’ were quite good. At the beginning of September one 
group (GB 2) was posted to Humieres in the Pas de Calais, but the 
remaining three pressed on with their raiding, with missiles both 
old and new: on September 6 they dropped 93 90-mm bombs and 8 
155-mm, as well as a 580-mm Cheddite torpedo. A week later they 
flew up the Moselle Valley to Tréves railway junction, causing 
three days' interruption to rail communications. The risks to the 
fragile Maurice Farman and Caudron biplanes, and to the strong 
but cumbersome steel-built Voisins were very substantial. The 
Parabellum guns on the rear ring-mountings of the Albatros, Avia- 
tik and LVG CIs were better than the Hotchkiss, and it was now 
admitted that the 37-mm canon, designed for train-busting, was of 
little use in air-to-air fighting. Furthermore the French biplanes 
were desperately slow when laden, and their pusher layout pro- 
vided a large blind spot which German two-seater and scout 
pilots quickly learned to exploit. By the end of September day- 
light bombing from Malzéville had been discontinued and the 
bomber groups dispersed to other sectors, where losses continued 
to mount and the morale of crews to decline. For a month or so 
bombing was carried on from Humieres against medium-range 
(Cambrai) and short-range (Lens) targets, but in December the 
Group's Voisins were taken off daylight operations. GB 3 returned 
to Malzéville for training in formation flying, at which the French 
were pioneers, and night-bombing, which this group began in 
earnest on April 10, 1916. 

During the French Champagne offensive of October 1915, 
GB 1, GB2 and GB 4 mounted some heavy attacks, 62 aircraft 
raiding the German HQ town of Vouziers on October 2 as part of 
the plan to clear the Paris-Nancy railway line and liberate Chál- 
ons-sur-Marne. They were met by armed German two-seaters 
and lost two machines. Outclassed and demoralised, the Voisin 
crews asked for an escort of Nieuport fighters. This offensive equip- 
ment was successful in keeping attackers at bay, but seriously 
curtailed the bombers’ range, and after a 19-bomber raid on 
Bozancourt on the 12th, escorted by three Nieuports, the rest 
returned to Malzéville for formation and night-flying training. 

The need for true formation flying, which was to become com- 
pulsory in the British RFC in January 1916, was first realised 
by that remarkable fire-eater, Capitaine Happe of Escadrille 
MF 29, who drilled his Maurice Farman pilots to fly in 'V' forma- 
tion, led by the centre machine, while he himself held a roving 
commission to drive off attackers and, from greater altitude plot 
the position of each bomb-burst. He raided the Roessler poison- 
gas works at Dornach on August 26, 1915, and bombed the Aviatik 
factory at Freiburg-im-Breisgau so effectively that the works 
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were transferred to Leipzig. On September 25 the Germans placed 
a price of 25,000 marks on his head. 'Splendid" wrote Happe, in 
a note dropped behind the lines. 'You will know my machine by 
its red wheels. Don't bother to shoot at anyone else.' This was 
after a three-machine raid on Rothweil from which only Happe 
returned, having managed in a Maurice Farman to ward off 
Boelcke flying a two-seater Albatros. Another favourite target 
was the German aerodrome at Habsheim, from which long-range 
reconnaissance aircraft kept a constant watch above the départe- 
ments adjoining the German border, it being a recurrent night- 
mare to the High Command that French armies might one day 
burst through the Belfort Gap and overrun south Germany. It 
was Happe who modified the poor old 80-hp rotary-engined Far- 
man by fitting a 130-hp water-cooled Canton-Unné, providing in 
this ‘Type Happe’ or ‘camel-backed’ Farman better performance 
and longer range. He was to continue day bombing, undaunted, 
until October 12, 1916. 

France was the only Power to possess a true bomber force, 
apart from the two ‘Carrier Pigeon Units’ attached to German 
GHQ, which were more in the nature of general purpose squad- 
rons. If most of the French bombers retired from the fray they 
could hardly be blamed. The shortcomings of the Maurice Farman 
and Voisin have been noted. The twin-engined Caudron G IV was a 
failure because the observer could hardly shoot backwards be- 
cause of the pilot, and its two engine nacelles made deadly blind 
spots on the flank. Supplies of Bréguet-Michelin IV were held up 
because of the failure of a promised 220-hp Renault engine and the 
type was powered by the 130-hp Canton-Unné which gave it a 
top speed of about 70 mph and a ceiling of 13,000 feet, with a 
useful load of 650 pounds. Pilots did not like it. It stalled easily, 
was liable to spin without warning, had a long take-off run and 
was difficult to land; also, they disapproved of the armament and 
criticised the forward and downward view. Fortunately, when it 
came to escort and fighter aircraft the French had the best in the 
world, thanks to Morane-Saulnier and the Nieuport Bébé designed 
by Gustave Delage. Fortunately, too, there were enough of them 
to arm some of the RFC. 


Fighters or Scouts? 

France, long before Britain and Germany, saw the need of special- 
ised fighter units. She was fortunate in a tradition of sporting 
flying which dated back to the first European aviation meets of 
1908-10. A French engineer, Séguin, had invented the rotary 
type of air-cooled engine around which all the most manoeuvrable 
aeroplanes were built, and the Staff early saw the wisdom of 
attaching an escadrille de chasse to each army. These units had 
been harrying German two-seaters, notably in Artois and Cham- 
pagne, since January 1915. There were those in the Royal Flying 
Corps, including General Henderson, commanding the RFC in 
the field, who shared this view, but they were overruled by those 
who believed that one or two single-seater ‘Scouts’ —the term is 
significant — should be attached to each squadron for the use of 
the CO or other selected pilots when routine duties permitted. 
Additionally two-seater 'fighting machines' should be apportioned 
as available for patrol and escort duties. 

The Germans thought the same. The Fokker monoplane, when 
it appeared in July 1915, equipped with that most famous of all 
German 'secret weapons' a machine gun synchronised to fire 
through the revolving airscrew, was issued to selected Feldflieger- 
abteilungen (general purpose squadrons) including FlAbt 62, 
Douai. Here it was flown by Lieutenant Oswald Boelcke, recently 
distinguished by having shot down an Allied aeroplane from his 
new C-class biplane, and his pupil, Fähnrich Max Immelmann. 

Before discussing fighter aircraft and the tactics worked out by 
their pilots, it is logical to glance at aerial warfare as a whole, as 
it stood in the autumn of 1915. On both sides the General Staff 
now realised the importance of the air arm. Army units brought 
back strategic information based on long reconnaissance while 
corps’ squadrons patrolled the lines, photographing the trenches, 
spotting for the artillery, locating hostile batteries, attacking 
observation balloons, bombing enemy aerodromes, and foiling the 
attempts of enemy aircraft to carry out similar duties. An in- 
genious ‘clock’ code now enabled RFC observers to pinpoint the 
range and direction of their battery’s shooting to within a few 
yards by means of a two-digit wireless signal (for example A3 
would signify a shot falling 50 yards due east of the target). 
Photographic equipment, although still fairly primitive, was ım- 
proving, and on the German side, a photographic expert, Lieu- 
tenant Fricke, was soon to win the Pour le Mérite for organising 
this branch of the service. 

When General H. M. Trenchard took over from General Hen- 
derson just in time for the Battle of Loos in September 1915, the 
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"The knights of the 
sky' — new heroes 
for the sensation 
seeking masses at 

home — and some of 

the weapons which 
they used 


Left and right: A French pilot (based on a 
picture of Lieutenant Nungesser), and a 
German pilot (right). The choice of flying 
clothing was conditioned by the time of year 
and the altitude at which the pilot expected 
to fly. In winter or at height the cold is intense, 
and privately purchased fur-lined clothing was 
warmer. Below: Aircraft armament. 1. The old 
style— an unsynchronised Hotchkiss on a 
Deperdussin, aerodynamically appalling and 
also inefficient. 2. The British .303-inch 
Lewis gun, sometimes seen without the casing 
around the barrel and gas cylinder. 3. The 
German standard flexible gun for rear defence, 
the 7.92-mm Parabellum, a lighter version of 
the ‘Spandau’ and usually seen with a fretted 
water jacket. 4. The Austrian Schwarzlose 8-mm 
machine gun. When adapted for aircraft use the 
gun was not very successful as its range was 
short and its rate of fire low. 5. The standard 
British fixed gun, the .303-inch Vickers, also 
used by the French. 6. A German 7.92-mm 
LMG 08/ 15 twin machine gun mounting. (These 
guns are known popularly as Spandaus after 
their place of manufacture.) This gun was the 
standard fixed armament on German aircraft, 
twin mountings starting in the middle of 1916 
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Royal Flying Corps comprised three Wings and a Headquarters 
squadron—a very fully employed force, for whereas the land 
forces of the BEF had increased from four to some 30 divisions, the 
strength of the RFC had grown only from four squadrons to 12 
(equipped with a highly miscellaneous collection of aeroplanes 
to the number of 189 serviceable aircraft in France, and four Kite 
Balloon sections manned by the RNAS). 

In view of the Parliamentary outcry in the spring of the follow- 
ing year, it is often assumed that re-equipment of the RFC with 
manoeuvrable two-seater combat aircraft and the first armed 
single-seater scouts, came about directly as a result of the Fokker 
Eindekker, and that Allied interrupter-gears were copied from the 
Germans. A glance at the Order of Battle before Loos will show 
that several of the ‘replies’ were already in service, although not 
yet in sufficient quantity. For example, No 5 Squadron possessed 
a Flight of Vickers FB 5 'Gun Bus', and No 11 was fully equipped 
with this type. The first FE 2b had been flown to France on May 
20, 1915; by September No 6 Squadron had four. Supplies of this 
Royal Aircraft Factory design were slow in coming through, but 
by the end of the year 32 were in service. Nearly every squadron 
owned its tractor scout, but at first the lack of an interrupter-gear 
made these difficult to arm. Local experiments were made, how- 
ever, and a number of gun-mountings evolved, ranging from a 
45-degree horizontal Lewis firing abeam to miss the airscrew, to 
the most effective, found on Captain L. A. Strange's Martinsyde 
S I biplane as early as May 1915, which comprised a Lewis gun 
on the upper centre section, high enough to clear the propeller. 
This was the layout adopted on the Nieuport Bébé, used first by the 
French and later by the RNAS and RFC, and which was to bring 
such success to Georges Guynemer and Albert Ball. Of the two 
British pusher single-seaters which were to deal so stoutly 
with the Fokker threat during preparations for the Somme 
battle (the DH 2 and FE 8) both were on the drawing-board before 
Immelmann's initial victory on August 1. In the meanwhile pilots 
made do with the two most numerous two-seaters, namely the 
Morane Parasol and the BE 2c, which in design and conception 
could not have been more different. Of the Parasol, a well-known 
Morane pilot, Captain Cecil Lewis, has remarked that there 
was 'only one position to which it automatically reverted and that 
was a vertical nosedive'. The aircraft was 'ropey, treacherous, 
dangerous to fly, permitted no liberties and needed attention every 
second she was in the air’. In short very much a ‘pilot’s aeroplane’, 
and it is no coincidence that famous French pilots often flew the 
Parasol solo on offensive patrol. It was in a Morane L-type of No 3 
Squadron that J. B. MeCudden had a successful brush with Im- 
melmann's Fokker, holding it at bay with short bursts from a 
Lewis gun fired from the shoulder. A great advantage of the 
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Morane was that the observer sat behind the pilot close enough 
for shouted conversation, and with an excellent field of fire up- 
wards, sideways and behind. This was very different from the 
BE 2c, the type chosen by the RFC for quantity production. 

The BE would have made an excellent civil aircraft—in fact it 
looked surprisingly like the same designer's DH Moth biplane of 
the late 1920s, as used by Amy Johnson and others. One trouble 
was that the observer sat in front, tucked away below the centre- 
section and hedged about with wires and struts. His armament 
was a Lewis gun which could be fired from the shoulder or plugged 
into any of several spigot mountings disposed about the cockpit. 
Another drawback was the machine's ‘inherent stability’, which 
made it a steady observation-platform but discouraged rapid 
manoeuvring. One wonders why, with a mounting casualty-list 
as prompter, the authorities never revised the seating of the BE, 
placing the observer behind to guard the tail, as the Germans did 
when the C-class two-seaters replaced the B-class in the summer 
of 1915. 


A ‘joyous scrap’ 
At first, however, BE pilots quite held their own, even against 
the Fokker E III. One such ‘joyous scrap! is documented from both 
sides. On December 29 Lieutenant Sholto Douglas (iater Marshal 
of the RAF Lord Douglas of Kirtleside) made a reconnaissance to — 
Cambrai and St Quentin escorted by another BE of No 8 Squad- 
ron. Near Cambrai, says Douglas's report: 'We were set upon by 
six Huns. Glen, my escort, was shot down, followed by two of the 
Huns. I was then set upon by the remainder. Child, my observer, 
downed one Hun. We fought the remaining three for half an hour. 
Petrol began to get low and engine sump was hit. So, relying on the 
stability of the BE 2c as against the Fokker, I came down in steep 
spiral to 10 feet above the ground.' This fight is described from the 
German side as well, for one of the Fokkers was flown by Lieu- 
tenant Oswald Boelcke, who in one of his letters home describes 
Douglas as 'a tough fellow who defended himself stoutly'. Boelcke 
forced the BE down from 6,500 feet to 3,000 feet when, he says, 
it should have been an easy matter to shoot the Englishman 
down because he had mortally wounded his observer, but Boelcke 
had been in two previous fights and now ran out of ammunition. 
The two continued to circle round one another but neither could 
do the other any harm. 'Finally Immelmann came to the rescue 
and the fight began all over again. We managed to force him down 
to 300 feet and waited for him to land.' Fortunately Immelmann's 
gun jammed, as machine guns of all makes did at that time, and 
Douglas was able to land just behind the French lines. 

There is more about this encounter in Lord Douglas's book 
Years of Combat, published in 1963. He comments on his lucky 
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escape, and explains that Child, his observer, was not in fact killed. 
‘Oswald Boelcke was led into believing that he had killed my ob- 
server because Child, who was facing backwards and firing over 
my head, became so physically sick through the violence of the 
way in which I was having to toss our aircraft about that he 
finally fell over and threw up all over me.' So much for the story 
that BE 2cs were too inherently stable to be thrown about. It 
should be noted, too, that in this fight Lieutenant Child shot 
down one of the Fokkers and Douglas records that Glen, his escort, 
had shot down another a few days before. 

In the early days of the Fokker menace there was controversy 
amongst BE pilots as to the best thing to do. Some, including 
Douglas, advised turning in under the Fokker as it dived to attack, 
thus getting out of the way, others, of whom Glen was one, be- 
lieved in holding a steady course to provide one's observer with a 
steady gun-platform. It is interesting to note that the RFC (and 
especially the Third Wing) were sending at least one escort with 
each reconnaissance aircraft, while Boelcke and Immelmann were 
still stalking on their own, not as a pair. Tactics were still highly 
personal. The usual Fokker method was to attack in a dive; it is 
uncertain whether the famous ‘Immelmann turn’, in which the 
pilot pulls up into the first half of a loop to gain height then stall 
turns to face his adversary again, was Immelmann's own inven- 
tion or that of the Bristol Scout pilot Gordon Bell during a brush 
with an Eindekker. It was certainly effective. So was a ploy used 
by the peacetime actor and Gun Bus pilot Robert Loraine of No 5 
Squadron, obeying his CO’s injunction to be ‘more aggressive’. 
‘I had asked Lubbock (the observer) to hold his fire until I gave 
him the order, for I meant to engage at the closest possible quar- 
ters. As we drew near to the German, approaching each other nose 
to nose, I pretended to outclimb him. He opened fire at about 400 
yards, and I stood my machine almost on its tail to lure him on. 
As he came, I quickly dived, passing just below him with about 
five feet between my upper plane and his wheels, firing from both 
guns meanwhile, continuous fire with the enemy pilot as target.’ 
The Albatros fell 20 yards behind the British front-line trenches; 
Loraine, having over-revved his engine in a dive, force-landed 
neatly in a ploughed field. At this time the Gun Bus was employed 
on ad hoc tactical duties, for example, to drive away aircraft 
interfering with wire-cutting near Ypres. After Loraine had fitted 
experimentally a 110-hp Le Rhône engine and coarse-pitch pro- 
peller in place of the 80-hp Monosoupape Gnóme, the Vickers 
was found to be 4 mph faster than a BE 2c. Individual aircraft 
varied enormously, a fact which must be borne in mind when 
assessing published figures for speed and climb. For example, 
Loraine tested a BE 2c, taking one hour to reach 6,300 feet and 
one hour 30 minutes to reach 8.200 feet. With a similar engine 
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Boelcke, the greatest figure in the early German air 


Above left: Oswald 
force. Above right: Immelmann, Boelcke's pupil and rival, with the 
wreckage of one of his victims, a BE 2. Below left: German floatplanes, 
mostly Friedrichshafen types, used for coastal reconnaissance 


in the same airframe he reached 8,700 feet in an hour. 

Until January 1916 air warfare was a very personal matter, 
not only in the dropping of messages over the lines, but in the pic- 
turesqueness of individual incidents: Guynemer, one Sunday 
morning after shooting down a German over Compiegne, where he 
lived, spotted his father coming out of church, landed beside the 
road and asked Papa to 'please find my Boche'. Another time, when 
the non-commissioned Guynemer landed beside an artillery bat- 
tery, having shot down a German in flames, the battery com- 
mander fired a salvo in his honour and, stripping the gold braid 
from his own cap, presented it to the victorious pilot bidding 
him ‘wear it when you, too, are promoted captain’. 

However, aerial fighting was becoming ever more organised. 
During the French Champagne offensive of October, the Germans 
wisely decided to group their single-seaters, forming small 
Kampfeinsitzerkommando or Single-seater Detachments. Immel- 
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The ‘Fokker Scourge’ 
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British opposition for the Fokker Monoplane, 
the Vickers FB 5 Gun Bus. Engine: Gnóme 
Monosoupape, 100 hp. Armament: one .303- 
inch Lewis gun. Speed: 70 mph at 5,000 feet. 
Climb: 5,000 feet in 16 mins. Weight empty/ 
loaded: 1,220/2,050 Ibs. Span: 3612 feet. 
Length: 27 feet 2ins 


Variations on atheme — the manoeuvre 
supposedly invented by Max Immelmann. For 
the sake of simplicity, two possible uses of 
the Immelmann turn have been combined into 
one. The diagram should be read from the 
bottom right hand corner and follow the 
German aircraft round the circle. If the Fokker 
were attacked from behind, the pilot could pull 
up into a half loop, and then half roll to right 
his aircraft, which would then be higher than 
the attacker, travelling in the opposite 
direction, and so able to escape. If he then 
saw another Allied aircraft, he could then 
reverse the procedure, half rolling and 
looping, to dive down onto his unsuspecting 
victim from behind. The beauty of the turn was 
that the Fokker could then repeat the initial 
manoeuvre to fly off or to put himself in an 
ideal position for another attack 


The winter of 1915/1916 was the time of the 
‘Fokker Scourge’ — when a mediocre, prewar, 
underpowered aircraft, the Fokker Monoplane, 
dominated the skies over the Western Front 
solely because it was armed with a machine 
gun synchronised to fire between the blades 
of a revolving propeller. A very small number 
of machines were fitted with two guns, but the 
loss of performance made this hardly worth 
while. 1. Oberursel U 1 100 hprotary engine. 
2. Wooden propeller. 3. Forward fuel tank. 4. 
'Bungee' rubber cord undercarriage suspension 
bar. 5. Primer pump. 6. Main undercarriage 
structure, anchorage point for the main flying 
wires. 7. Wire-spoked wheels. 8. Built up 

ribs. 9. Main spars. 10. Leather torsion 

strips. 11. Rear of undercarriage structure, 
carrying the pulleys for the wing warping 
wires. 12. Wicker-work pilot's seat. 13. 
Fuselage bracing wires. 14. Wooden fin and 
elevator, with no fixed surfaces. 15. Tail 

skid, sprung with 'bungee' rubber. 16. Welded 
steel tube fuselage structure. 17. Doped 

linen covering. 18. Rear fuel tank. 19. Pylon 
for the landing wires. 20. 7.92-mm LMG 08/15 
synchronised machine gun 
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mann remained at Douai but Boelcke left for an advanced landing 
ground near Rethel to fly what became known as 'barrage patrols' 
against French fighter, corps and reconnaissance aircraft. He 
returned to Douai in December and continued, almost alone 
amongst German pilots, to patrol behind the Allied lines where 
Fokker pilots were not encouraged to venture owing to the secrecy 
of the synchronising gear and the unreliability of the engine. 

The concept of barrage patrols was more fully worked out at 
Verdun, where the great German offensive was launched along 
a nine-mile front on February 21, 1916. Here too, Boelcke fought 
his own private war, ‘alles ganz auf eigene Faust’. Bored with 
escorting observation machines, he obtained permission to leave 
the rest of the KEK and establish a private landing-ground be- 
side the Meuse, only seven miles from the front with one other 
pilot, an NCO and 15 men, after discharging himself from hos- 
pital to shoot down a Voisin which bothered the neighbourhood. 
Here was the true 'offensive spirit' so dear to l'renchard and the 
RFC. 

At first the idea of barrage patrols worked well. The aim was to 
drive the French air force out of the sky, and every available air- 
craft was concentrated above the lines, except for those giving 
close support to the infantry, forerunners of the contact patrol 
machines employed on the Somme. The French, in their slow 
Farmans, Caudrons and Voisins were quickly downcast, but the 
defensive thinking of the German High Command soon proved a 
costly mistake. Not only did the barrage fail to keep out all in- 
truders, but the concentration of so many pilots on this task meant 
that vital jobs were left undone. Counterbattery work was neg- 
lected, to the great damage of German ground forces, and, most 
important of all, reconnaissance machines did not fly where they 
should. Had they done so, the High Command would have learned 
that the Verdun citadel was largely dependent upon one road 
for its supplies, a road used by some 8,000 lorries a day. Had they 
known this and bombed the convoys, Verdun might have proved 
a rout for the French. Instead, the French underwent a change of 
heart. Pétain took over and demanded from his fliers offensive 
tactics. Hurriedly moved in from other sectors the escadrilles de 
chasse were regrouped under Commandant de Rose, Chef d'Avia- 
tion of the Second Army. Among them came Brocard and the rest of 
his Storks, brought from the Sixth Army in Champagne. They found 
nolack oftargets. The nimble Nieuport single-seater 'sesquiplanes' 
(for the lower plane was almost too small to count) found new 
German fighters against them, including the Halberstadt D I 
biplane (100-hp Mercedes), Pfalz monoplanes (which were almost 
indistinguishable from Fokkers and later marks of the Fokker 


Manoeuvrable, and with the same firepower as 
the Eindekker, the DH2 retained a pusher layout 
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itself, which was now feeling its age. The extremely ‘clean’ LFG 
Roland C III had a useful turn of speed (103 mph), far higher than 
the other current German two-seaters such as the Rumpler CI 
(95 mph) and the LVG C II, whose maximum was 81 mph. 

The Storks suffered severely. Guynemer was shot down, wound- 
ed in the face and arm; Brocard, his CO, wounded, Lieutenant 
Deullen wounded, Lieutenant Peretti killed. But the French had 
regained the offensive, and to foster this spirit Commandant de 
Rose took a leaf from the German book and instituted the 'ace' 
system, announcing the score as follows: Chaput 7, Nungesser 6 
and a balloon, Navarre 4, Lenoir 4, Auger and Pelletier d'Oisy 3, 
and several pilots with two apiece. Guynemer's tally, counting 
his work on two-seaters, was five. 

Meanwhile in the British sector flying hours mounted fast. In 
July 1915 the hours flown were 2,100, in August 2,674. In Septem- 
ber, with the opening of the Battle of Loos they leapt to 4,740. 
New squadrons were continually being formed, trained — after a 
fashion—and flown to France. By the end of June, 1916 there 
were 27 operational squadrons with BEF, flying 421 aero- 
planes, together with 216 aeroplanes at aircraft depots, and four 
kite balloon squadrons now handled by the RFC. The RNAS 
Dunkirk were also most active, not only against shipping, docks, 
submarines and Zeppelins, but also on bombing raids, working 
closely with the French, with whom they shared the aerodrome 
at St Pol, Dunkirk. They had also obtained some Nieuport fighters. 

From the RFC communiqués it isclear that 'Offensive Spirit' was 
never lacking: nothing could be more 'offensive' than the action 
of the BE 2c of No 2 Squadron which, ‘on artillery registration’, 
climbed to engage an LVG 4,000 feet above although armed only 
with a rifle. By late December, however, BEs were better armed, 
and to make up for it the Germans had learned to make multiple 
attacks. Fokkers were numerous and aggressive, often attacking 
three at a time. Casualties were numerous amongst the inex- 
perienced new crews until, profiting from Third Wing lessons, 
HQ RFC issued an order on January 14 that every reconnaissance 
aircraft must be accompanied by at least three other machines, 
in the closest possible formation. At the same time the growth 
of the RFC made necessary the adoption of larger units than the 
Wing, and Brigades were established, each comprising a Corps 
Wing and an Army Wing, one brigade being assigned to each 
army. The Army Wings took over most of the long-range and 
high-performance aircraft, and the policy of arming each squad- 
ron with a single type of aircraft became standard as supplies 
improved. Single-seater and two-seater fighter machines were no 
longer scattered throughout the service. The first homogeneous 
fighter squadron, No 11, had arrived in France on July 25, 1915, 
armed with Vickers Gun Bus two-seaters. The first single-seater 
Fighter Squadron to go into action reached France on February 7, 
1916, No 24, under Major L. G. Hawker, VC. No 29 followed on 
March 25 and No 32 on May 28. These neat little pusher biplanes 
were fitted either with 100-hp Gnóme Monosoupape or 110-hp Le 
Rhóne. Once their habits were understood they proved popular 


in the RFC, and highly unpopular with Fokker pilots, who had 
now met their match. The new formation tactics, too, preserved 
formations from harm. The provision of escorts was by no means 
easy; but it was now realised on both sides, that a pilot cannot 
fight and keep the whole sky under observation at the same time. 
He needs a second pair of eves. 

Between them the Vickers Gun Bus, the FE 2b, and the DH 2 
regained the mastery of the air. The Fokker Scourge may be said 
to have lasted six months. It was exceedingly tough while it 
lasted, especially to under-trained and inexperienced crews, who 
now formed a large proportion of the RFC. As Maurice Baring, 
Trenchard's ADC, wrote at the end of October, the RFC 'had been 
so used to doing what it wanted without serious opposition that 
not enough attention was paid to this menace, and the mono- 
plane, in the hands of a pilot like Immelmann, was a serious, 
and for us a disastrous, factor. But the point is that our work 
never stopped in spite of this. The work of the armies was done, 
Fokker Scourge or no Fokker Scourge'. 

The original Fokker E I, 80-hp monoplane, underwent several 
changes. With clipped wings and a 100-hp Oberursel it was known 
as the E II; redesigned with 31' 23” wings this became the most 
famous Eindekker of all, the Fokker E IH. A captured 80-hp Le 
Rhóne engine (which had mechanically operated valves, not 
atmospheric inlet valves like the Oberursel) performed better. 
Experiments were made with the 160-hp two-row Le Rhóne radial 
from a special French Morane, and by November 1915 a proto- 
type E IV was flying with a two-row 160-hp Oberursel. Armament 
and synchronising gears also progressed. The classic dive-and-shoot 
approach required concentrated fire for very short periods. Boelcke 
asked for and got a twin-Spandau installation. Immelmann asked 
for three, with the big Le Rhone to carry the extra load. He also 
had his guns tilted upward at an angle of 15 degrees. Boelcke said 
they should be aligned in the direction of flight. He reported that 
the 160-hp EIV was outclimbed by the Nieuport and that per- 
formance at height was unsatisfactory. Also, he said the engine 
quickly lost tune, and that fast turns in the E IV could only be 
made by blipping the engine off. He recommended the develop- 
ment of a new fighter, preferably a biplane. 

Ironically, the worst point of the Fokker was the very feature 
that had brought it fame. The mechanical synchronising gear link- 
ages gave perpetual trouble, and instances of pilots shooting away 
their own airscrews were very frequent. It happened to Boelcke, 
and it is recorded that Anthony Fokker himself put 16 shots 
through his own propeller. This happened to Immelmann twice, 
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and a third such accident may have occasioned his death during 
a fight with an FE 2b of No 25 Squadron on June 18, 1916. The 
British naturally claimed a victory, for a bogey was laid. Immel- 
mann's score at this time stood at 15, Boelcke's at 18. The latter's 
remarks on his colleague's death are convincing. ‘Immelmann met 
his death by the most stupid accident,' he wrote home. "The news- 
paper stories about an airfight are nonsense. Part of his propeller 
flew off, and the broken flying-wires, whirling round, ripped the 
fuselage apart.' There will always be argument, but at least the 
‘stupid accident’ was not uncommon. 

With the exception of the Nieuport Scout, with Lewis gun on 
the upper plane fired by Bowden cable, the most effective anti- 
Fokker aircraft were pushers, whose rear-mounted engine and 
propeller allowed a clear cone of fire in a forward direction. The 
work started by the slow but effective Vickers FB 5 Gun Bus was 
carried on by another successful two-seater, the FE 2b. The single- 
seater DH 2 was also a pusher, and it was pushers which largely 
put an end to the Scourge. Meanwhile Allied types of interrupter- 
gear had been developed, and contrary to rumour they were not 
copied from the Germans. The first German example was captured 
on April 8, 1916; the first British aeroplane armed with syn- 
chronising mechanism to arrive in France was a Bristol Scout 
which landed exactly two weeks before. Operationally, however, 
only the Sopwith 13 Strutters of No 70 Squadron and two squad- 
rons of the unsatisfactory BE 12 received synchronised machine 
guns in time for the Battle of the Somme. The story of aircraft 
development during the crucial year 1916 will form the subject 
of a later article. 

It is appropriate to close the present chapter with an account 
of Oswald Boelcke’s movements during June. Shortly before 
Immelmann’s funeral (which he attended) Boelcke had a brush 
with American pilots of the Escadrille Lafayette over Verdun, and 
his ideas for larger formations of fighters than his own little outfit 
at Sivry were adopted by the aviation Staff. He was promoted cap- 
tain and posted to the command of a new, all Fokker unit of six 
aircraft. Now, however, with Immelmann dead, it was decided 
that Boelcke was too valuable to lose, and he was, to quote his 
own expression 'put in a glass case'. Evading the grounding order 
for a day or two, he flew to Douai, where he gave the new Halber- 
stadt D II biplane scout its first battle-flight. Then, flying up to 
Sivry to pack his kit, he managed to shoot down a final French- 
man before departing on a combined rest-cure and propaganda 
tour to Turkey and the Eastern Front. Thus it was that, as the 
preliminary barrage for the Battle of the Somme burst forth, 
Germany's best and most influential airman departed in the 
opposite direction. His heart remained at Douai, and had Boelcke's 
personal leadership been available it is possible that the Ger- 
man air forces would have put up a better performance during 
the opening months of the Somme battle. 
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tne a Left: France's premier fighter, the Nieuport 

DE 7 11 Bébé. Engine: Le Rhône rotary, 80 hp. Max 

speed: 97 mph at sea level. Ceiling: 15,000 

feet. Endurance: 2¥ehours. Armament: one 
-303-inch Lewis gun. Weights empty/ioaded: 

_ 274) 1,058 pounds. Span: 24 feet 9 inches. 
Length: 19 feet O inches. Below: German- # 

designed but used only by the Austrians—the 

Hansa Brandenburg C1 
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The six months between the opening of 
the Battle of the Somme and New Year's 
Day 1917 can be viewed as a kind of water- 
shed in the history of aeroplane design, 
for while such archaisms as the Vickers 
FB 5 Gun Bus were still operational, many 
of the war's most famous and advanced 
aircraft were also being flown, if only in 
prototype form. These included the Sop- 
with Triplane, the Sopwith Camel and the 
SE 5 single-seater fighters, advanced two- 
seat fighter/day-bombers such as the DH 4 
and Bristol Fighter, heavy bombers from 
Handley Page, Gotha and Zeppelin Staaken 
and a variety of seaplanes and flying-boats. 
Equally striking was the range of engines. 
Simple rotaries still formed the basic 
motive power of most British fighters, 
while in Germany an intriguing 'bi-rotary' 


54 


A crashed Austrian-built Albatros D Ill. Note the plywood fuselage 


contra-rotating design was being tried by 
Siemens Halske, although cooling prob- 
lems had largely killed the two-row engines 
developed by Gnóme and Oberursel. Water- 
cooled engines also made great advances 
during the period. Little more had been 
heard of the Salmson/Canton-Unné water- 
cooled radial developed by the French in 
the early days, but almost every other con- 
figuration was to be seen: straight six, 
eight-cylinder Vee, 12-cylinder Vee and 
even straight eights were tried, some with 
water cooling, others with air cooling, the 
more sophisticated having overhead cam- 
shafts to operate the valves, instead of the 
more ponderous pushrod-and-rocker sys- 
tem. Rotational speeds were already high 
enough to require reduction-gearing be- 
tween crankshaft and propeller, and one 
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and sesquiplane wings 
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constructor at least had taken advantage 
of the offset propeller thus provided to 
experiment with a cannon in the Vee be- 
tween the cylinder-blocks, firing through 
the propeller hub. Growing use was being 
made of light alloys and two constructors 
(Hispano-Suiza and BHP) had gone over to 
‘wet liners’—steel sleeves screwed into an 
aluminium cylinder block, used in con- 
junction with light-alloy pistons. Cast-iron 
for pistons was still the rule, but steel was 
also being used for strength and lightness. 

As regards airframes, almost every 
arrangement of single- and twin-engined 
machine was being tried, from monoplane 
to quadruplane, while the pusher layout 
(rendered necessary on the Allied side by 
the lack of gun-synchronising gears) was 
obsolescent but not quite dead. Structural 
methods and materials ranged from the 
conventional wire-braced wooden box- 
girder covered with fabric, to Fokker’s 
welded steel tubing and a couple of most 
interesting experimental all-metal designs, 
on the Allied side the Bristol MR 1, a sort 
of  aluminium-clad steel-tube Bristol 
Fighter, and in Germany the Junkers 'Tin 
Donkey' types J 1 and J 2. A more promis- 
ing material iri the 1916 context was ply- 
wood, used either for reinforcement as in 
Britain and France, or as a means of fabri- 
cating a ‘semi-monocoque’ fuselage as 
used by Albatros and LFG Roland. 

The temporary supremacy earned for 
Germany by the Fokker monoplane was at 
an end. ‘July and August 1916 were the 
blackest days in the history of German 
military aviation,’ wrote Oswald Boelcke’s 
biographer. ‘Large formations of enemy 
aircraft disported themselves unhindered 
behind our lines. The enemy had gained 


With the increase in quality went increase in 
quantity: above is an RE 8 production line 


complete command of the air.' The Fokkers 
had been defeated by their own obsoles- 
cence. Even when armed with three 
machine guns (as on Max Immelmann's 
mount) and powered by a 160 hp Oberursel 
two-row rotary, the Fokker EIV was seen 
for what it was: a metal-built copy of a pre- 
war Morane. A new generation of fighters 
was now taking the air and, what is more 
important, the Allied supply position had 
improved. 

On the British sector pusher aircraft still 
held sway, led by the Royal Aircraft Fac- 
tory's FE 2b (six-cylinder Beardmore, 120 
or 160 hp) and FE 2d (225 hp Vee-12 Rolls- 
Royce Eagle) two-seaters and the Airco 
DH 2 single-seater scout (80 hp Le Rhóne). 
All these were formidable because of the 
unencumbered forward view from the boot- 
like nacelle and the quick rate of fire from 
their unsynchronised guns. Heavy escorts 
of these machines kept the Fokkers at 
bay while reconnaissance and artillery 
machines went about their work; a further 
pusher scout, the FE 8 (80 hp Le Rhône), 
an already obsolete Royal Aircraft Factory 
design, joined the RFC during the Somme. 
More formidable, because they were faster, 
were the French Nieuport and Spad tractor 
single seaters. 


‘Bloody April’ 

Before describing these and examining the 
new German scouts which brought about 
the rapid reversal of Allied fortunes which 
culminated in ‘Bloody April’ 1917, it is 
interesting to see what Captain Boelcke’s 
Staffel had to say about the opposition in 
autumn 1916, shortly after the death, in a 
collision with one of his own men, of 


Oswald Boelcke himself. 


In unconscious tribute to the old FB 5 
Gun Bus, the German air force referred to 
all British pushers as ‘Vickers’. Thus: 
Vickers single-seater biplane [DH 2]: Very 
manoeuvrable. Slightly slower than the 
Albatros [D I and D II]. Loses height during 
combat, especially at high altitudes. Usual 
armament one machine gun movable in 
the vertical plane—can shoot obliquely 
upwards. Sometimes two parallel guns. Un- 
protected from rear, and pilots view 
restricted. Best attacked from behind, pre- 
ferably in a zoom from below. Vickers two- 
seater biplane (FE 2b and 2d]: Not so handy 
and fast. Two movable machine guns, one 
on a high telescopic mounting. Good field 
of fire forwards, sideways and upwards, 
blanketed only by the pusher propeller. 
Attack from behind on same level or slightly 


A captured French Spad VII. The type's m 


ain virtues were its speed and extreme strength 


below . . . Both Vickers can take a lot of 
punishment because the crew are shielded 
by the engine. Nieuport Scout: Very man- 
oeuvrable and fast. Armament and fire- 
power as in German single-seaters. Tends 
to lose height in combat, especially up high. 
Get on its tail, preferably at short range. 

The main peculiarity of the new Nieuport 
16 and 17 (110 hp Le Rhóne), a peculiarity 
which they shared with the 13 square 
metre Bébé (Nieuport 11), the French aces' 
mount at Verdun, was the sesquiplan (ses- 
quiplane) layout. To improve the pilot's 
view the lower wing was reduced both in 
chord and span, to become little more than 
a fairing round the single wood box spar 
which formed the anchorage for a pair of 
Vee struts. The top wing had no dihedral 
and, as in the Moranes and the Fokker 
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monoplanes, a balanced rudder was pro- 
vided, but no fin. The Nieuport had no need 
of interrupter gear because a single Lewis 
gun was mounted above the upper plane, 
controlled by Bowden cable like the throttle 
and clutch of a motor cycle. A quadrant 
mounting devised by Sergeant Foster and 
Captain H. A. Cooper of 11 Squadron RFC 
allowed the gun to be pulled down for 
loading, and also for shooting almost 
vertically upwards, a method of attack 
used very successfully by Albert Ball 
against LFG Roland two-seaters. An 
optional extra on the Nieuport were elec- 
trically-fired Le Prieur rockets launched 
from the interplane struts. The rockets 
were intended for use against balloons. 

So successful was this scout that copies 
of the Nieuports were ordered from the 
German aircraft industry, resulting finally 
in the famous ‘Vee-strutter’ Albatros, first 
the D III, then later the V and Va. 

The first generation of German biplane 
scouts, produced in response to a recom- 
mendation from Boelcke, proved dis- 
appointing. Fokker tried two series, using 
modified Eindecker fuselages and warping 
two-bay wings, but neither with 100 or 160 
hp Oberursel rotaries nor with 120 or 160 
hp Mercedes stationary six-cylinders, was 
performance good enough; rather better 
were the Halberstadt DII and D III (120 
hp Mercedes or Argus) two-bay scouts 
which impressed Allied pilots by their 
ability to dive steeply away from combat. 
More modern were the Albatros DI and 
very similar D II that had greeted Boelcke 
and his new Jasta 2 on his return to opera- 
tions in September after the long leave and 
eastern tour upon which he had been sent 
following Immelmann's death in June. The 
Albatros, although not a pretty aeroplane, 
had a shark-like grace, thanks to the 
smoothly rounded semi-monocoque fuse- 
lage, the basis of which was £-inch ply 
formers with six spruce longerons, to which 
was pinned and screwed a plywood skin. 
With a span of just under 28 feet and single- 
bay wings this was a reasonably compact 
aeroplane, and powerful enough with its 
150 hp Benz or 160 hp Mercedes engine to 
carry twin Spandau machine guns in the 
DII version, a formidable advance. The 
D III model followed quickly, using a high- 
compression Mercedes up-rated to 170 hp, 
and the sesquiplane wing arrangement of 
the Nieuport. 

These Albatros scouts make an interest- 
ing comparison with a trio of Sopwith 
scouts all of which saw the light, either 
operationally or experimentally, before 
Christmas 1916. The first was the Pup 
biplane, always described as one of the 
most delightful aeroplanes ever made. It 
certainly looked right. The span was a mere 
26 feet 6 inches and although the engine 
was no more than an 80 hp Le Rhóne, 
which gave the Pup a military load of 80 
pounds (one machine gun, ammunition and 
some Verey cartridges), its light wing- 
loading made the Pup an excellent gun 
platform at high altitudes. It could also 
climb from ground level to 4,500 feet in 
the same time an Albatros DII took to 
reach 3,280 — but then the Albatros, empty, 
weighed as much as a Pup fully laden. 
When it came to manoeuvring, wrote 
McCudden, the Pup ‘could turn twice to 
an Albatros’ once’. 

Design methods in the days of wooden air- 
craft were often empirical. The Sopwith 
Pup inherited the fuselage profile, wing 
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chord and stagger from a previous single- 
seater, the Tabloid. No sooner had the Pup 
begun scoring for the RNAS than a new 
Sopwith scout left the drawing-board, and 
this used the same datum lines again; but 
to improve the climb and give the pilot 
more visibility, triplane wings were adop- 
ted, with the same span as the Pup's, and 
with the same overall stagger— although 
naturally a narrower chord. A Clerget 130 
hp rotary was fitted, inherited from the 
successful two-seater Sopwith 13-Strutter 
fighter/bomber, slightly senior to the Pup, 
which gave the ‘Tripehound’, as it was 
nicknamed, ample power. 

A third Sopwith, perhaps the most 
famous fighter of the war, the two-gun 
Sopwith Camel, designed by R. J. Ashfield, 
took the air just after Christmas. It would 
accept any of the more powerful rotaries — 
Le Rhóne, Monosoupape, 130 hp Clerget 
and eventually the 150 hp BR1 designed 
by W. O. Bentley of the navy. Oddly enough 
a machine which might have been the most 
successful scout of the period, and was 
certainly the fastest, never went into 
squadron service on the Western Front. 
This was Frank Barnwell’s Bristol Mono- 
plane M1, which was started in July and 
was flying by September 1916. The un- 
excelled pilot's view in all directions, a top 
speed of 128 mph at 5,400 feet and a climb 
to almost 10,000 feet in 10 minutes, would 
have put it far in front of all opposition. 
Such performance on a mere 110 hp Cler- 
get was a tribute to clean design. Handling, 
too, was delightful. 

The Allies, although largely committed 
to rotary engines for their fighting scouts, 
possessed one stationary water-cooled 
engine that was to have a great effect on 
war in the air. This was the Hispano-Suiza 
Vee-8 already mentioned as being made 
largely of aluminium, with wet liners and 
overhead camshafts. The result of this 
layout, as might be expected, was an 
excellent power to weight ratio. Figures 
published for the high-compression 200 hp 
Hispano, dimensionally the same as the 
early 140 hp, give the weight as 442 
pounds. Contemporary straight sixes like 
the 160 hp Beardmore and 160 hp Mer- 
cedes weighed 600 pounds or more. The 
exotic name, already famous in motoring, 
meant 'Spanish-Swiss'; the company, now 
largely French, was based on Barcelona 
and its chief engineer, Birkigt, was Swiss. 

The first machine using Marc Birkigt's 
masterpiece was the Spad S VII designed 
by Béchereau for Louis Blériot's Société 
Pour l'Aviation et ses Dérivés (SPAD), 
successors to Deperdussin. This biplane 
had first appeared late in 1915. On the 
Somme, the S VII, now fully developed, 
became the mount for Guynemer and 
Fonck, whose personal scores were ad- 
vancing rapidly. The Spad looked as 
pugnacious as it was, having a hunched, 
muscular stance even on the ground, 
brought about by the design of the wings, 
which had little gap, no dihedral and no 
stagger—a French fashion evident also in 
the Morane biplanes, some of which were 
still in use by No 3 Squadron RFC. The 
wings were of one-bay construction with a 
light supplementary strut at the cable 
intersections, and the machine was famous 
for its strength. One day Guynemer was 
brought down by a 75-mm shell which 
damaged his radiator and stripped the 
fabric from the port upper main plane. 
Hitting the ground at 100 mph, the Spad 


shed various bits, slewed through 45 
degrees and finally planted itself in the 
ground like a post. Guynemer was unhurt, 
except for concussion, some delayed shock 
and a gash on the knee from the magneto. 
Every cockpit in those days was filled with 
such protuberances. Fireproof bulkheads, 
too, had yet to be invented. 

Negotiations for purchase and licence 
to manufacture the Hispano in England 
started in 1915, but Anglo-Franco-Spanish 
talks moved slowly. However, many aero- 
planes were designed round the engine, in 
particular the SE 5 (Scouting Experimental 
5) at Farnborough, prototypes of which 
were flying by the end of 1916 with 150 hp 
ungeared and 200 hp geared Hispanos. 

The world of two-seaters also saw many 
changes and much progress during these 
six months. The British at last acquired 
some tractor two-seaters designed, like 
the German C-Class, with the pilot in front 


= pe Ie o = 
Top: A crashed Sopwith 13-Strutter. The Sopwith was the mainstay of the British aerial forces of 


the time. Above: A Sopwith Triplane. The arrangement of the wings gave good visibility, great 
climb rate and manoeuvrability and considerable strength. The idea was widely copied 


and the observer-gunner behind, although 
two RFC squadrons already enjoyed this 
advantage in their somewhat antiquated 
Moranes. In the 1}-Strutter (named from 
the appearance of its interplane struts) 
the Sopwith company had a winner, for 
it was defended behind by a Lewis and 
by a synchronised Vickers in front using 
either Sopwith-Kauper or Scarff-Dibovsky 
interrupter gear. Production was hampered 
by strikes, but eventually 13-Strutters were 
built in huge quantities and made over to 
the French and other Allies for reconnais- 
sance, fighting and day-bombing. They 
were delightful aeroplanes to fly and 
beautiful to look at, says Captain Norman 
Macmillan who flew them with 45 Squad- 
ron, but the 110 hp Clerget was overtaxed, 
and their maximum speed with full war 
load at 10,000-12,000 feet was a mere 80 
mph. The family likeness between 13-Strut- 
ter and Pup was unmistakable. 
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Right: The French Spad VII fighter, which 
entered service in September 1916, was 
one of the war's most outstanding air- 
craft. It was flown by the air forces of 
nearly every Allied power. Advantages: 
Excellent speed, extreme strength and 


Higher and faster the adaptability to accept more powerful 
A 2 engines. Disadvantages:One machine 
but there were still gun only, reduced agility and a radiator 


in the upper wing centre section (its 


- water might scald the pilot if it were 
many defects in the punctured). Engine: Hispano-Suiza 8 A, 


$ 180 hp. Armament: one .303-inch Vickers 
desi gns of some of gun. Weight empty/loaded: 1,100/1,550 
. pounds. Span: 25 feet 8 inches. Length: 
the aircraft 20 feet 33 inches. Height: 7 feet 


The Gnóme Monosoupape rotary, 80 hp model 
Advantages: Good power-to-weight and size-to- 
power ratios and relative mechanical simplicity. 
Disadvantages: Fine tolerances required in 
maintenance, tendency to shed cylinders and 

no proper throttle (the only way of controlling 

the engine was by cutting the ignition to a 
number of cylinders). Unlike more conventional 
engines, the rotary had a stationary crank- 

shaft, around which rotated the cylinders and 
crankcase, with the propeller bolted to their 
front. The crankshaft itself (1) is bolted 

to the aeroplane's structure. Into the crank- 

shaft are led three inlets (only two are 

visible) (2) for air, fuel and lubricant 


(castor oil, which does not mix with petrol). 
All three are taken to the crankcase(3), where 
the fuel and air are mixed and vaporised. The 
mixture is admitted to the cylinder through 
apertures in the sides of the piston and the 

base of the cylinder (4 and 5), which can only 
happen when the piston (6) is at the very 

bottom of its stroke. The mixture is compressed 
as the piston rises again and is detonated by 
the spark plug, which is fired by the magneto (7) 
when the cylinder is in the right place. This 
forces the engine round, and as it does, the 
chamber is cleared through the outlet valve 

(8) opened by a pushrod (9) operated from a 
cam (10) on the longitudinal axis of the engine 
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Above: The German LFG Roland C II 
escort and reconnaissance machine. 
Thetype was marked by the very great care 
taken to ensure aerodynamic cleanliness. 
This care was reflected in the machine's 
goodturn of speed. Advantages: A strong 
and capacious fuselage and an excellent 
view, particularly upwards as there was 
no wing above the crew to obstruct their 
view as in most biplanes. The view 
downward was also good as a result 
ofthe careful arrangement of the wing 
root cut-outs and the wings' stagger. 

«v Disadvantages: The wings were too thin 
and tended to distort in service, with 
the result that climb and ceiling were 

affected adversely. Engine: Mercedes 
D lll, 160 hp. Armament: one 7.92-mm 
Spandau for the pilot and one 7.92-mm 
Parabellum for the observer. Speed: 103 
mph at sea level. Climb: 12 minutes to 
6,560 feet. Ceiling: 13,100 feet. 
Endurance: 4 to 5 hours. Weight 
empty/loaded: 1,681/2,825 pounds. Span: 
33 feet 9) inches. Length:25 feet 
3i inches. Right: The development of 
reconnaissance aircraft from 1914 to 
1916 (BE 2ato Albatros C VII) and com- 
parative fighter performance at the end 
of 1916. Note that although every other 
aspect of performance has improved, 
climb rate has stayed at the 1914 level. 
In the fighter performance part of the 
chart, note that very little divides the 
typesin speed and ceiling, but that the 
difference in climb rate is marked. 


Ceilings 
18 000 
17 400 
17 060 
16 400 
16 400 


Below: The British RE 8 artillery spotter and 
reconnaissance machine. The type was intro- 
duced latein 1916 and remained in service in 
large numbers until the armistice despite its 
many shortcomings. Advantages: None. 
Disadvantages: The type was too stable, had 
weak upper wing extensions, was proneto 
spinning, and sometimes developed a dangerous 
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'air cushion' when landing. The engine was also 
unreliable when first introduced. Engine: 

RAF 4a, 150 np. Speed: 103 mph at 5,000 feet. 
Armament: one .303-inch Vickers and one 
.303-inch Lewis gun plus up to 224 pounds of 
bombs. Ceiling: 13,500 feet. Endurance: 4; 
hours. Weight empty/loaded: 1,803/2,869 Ibs. 
Span: 42 ft 7 in. Length: 27 ft 103 in. 
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rcraft. The Germans 
devoted much effort to the development of 'Giant' types. Above: A Short Bomber, used mostly by 
No. 3 Wing, RNAS. Below: Albatros D ills, Germany's fighter mainstay in 1917 and 1918 


Far less graceful was the Royal Aircraft 
Factorys RES, in which, at last, the 
observer sat behind the pilot. Initially, 
many crashes were caused by inadequacies 
in the design of the tail, and the drag was 
such that observers were advised not to 
stand up while landing as the extra wind 
resistance of their bodies might cause a 
stall. The engine was the Factory's 150 hp 
RAF 4a Vee-12 of Renault inspiration, an 
engine whose air cooling in the RE 8 was 
assisted by an aerodynamically disastrous 
metal scoop. The RES, like the BE2c 
before it, was put into mass production and 
was to suffer heavy losses in 1917. Another 
Farnborough effort, the BE 12, a fixed-gun 
single-seater based on the BE 2c, two-bay 
wings and all, provoked General Tren- 
chard, commanding the RFC in France, to 
write: ‘I realise I shall lose two squadrons 
if I stop using the BE 12... but I cannot 
do anything else but to recommend that no 
more be sent to this country.’ The BE 12, 
like the Martinsyde G 100 and G 102 Ele- 
phant, another oversize single-seater, was 
quickly diverted from fighting to other 
duties. The most effective British two- 
seaters were still pushers—the FE 2d, 
especially when fitted with the water- 
cooled Vee-12 Rolls-Royce of 225 hp, whose 
overhead-camshaft drive and welded steel 
water-jackets were inspired by prewar 
Mercedes automobile practice. This Eagle 
series was later developed to produce 360 
hp, and a smaller Vee-12 the 190-250 hp 
Falcon proved the Hispano’s most serious 
rival, being used in the Bristol F2B Fighter, 
flown experimentally during 1916. This 
was a biplane whose mid-gap location of 
the fuselage gave both pilot and gunner 
an excellent view, and which could be 
fought and stunted like a single-seater. 


The Bristol two-seater fighter was 
matched in excellence by the de Havilland 
DH 4 day-bomber, a two-bay biplane which 
out-performed many contemporary single- 
seaters. The prototype was flying at Hen- 
don in August 1916, powered by the new 
BHP (Beardmore-Halford-Pullinger) 220 
hp engine that had its origins in the 160 
hp Beardmore but differed from it in having 
a larger cylinder bore (145-mm instead of 
143-mm), an aluminium block and wet 
liners inspired by Hispano-Suiza, an over- 
head camshaft instead of pushrods and a 
piston stroke of 190-mm, this last factor 
making the engine very tall. This did not 
affect early production DH 4s, which were 
given the Rolls-Royce Eagle. Supplies 
reached the RFC early in 1917, and the 
Rolls-DH 4 was voted the finest machine 
of its kind on either side. Its qualities as a 
fighting machine were marred, however, 
by the long distance separating pilot and 
observer, which made communication 
virtually impossible. 


Better firepower 
Various twin-engined and pusher aero- 
planes contemplated in mid-1916 were 
shelved as synchronising gears had be- 
come available, and the tractor layout 
offered better performance, and the twin- 
engined layout was too cumbersome. 
German reconnaissance machines, in 
marked contrast to the Factory’s two- 
seaters, presented a clean and often fish- 
like appearance, spoilt only by clumsy 
exhaust manifolds and radiators in several 
instances. The majority employed one or 
other of the 150-160 hp vertical six- 
cylinder engines which the industry pro- 
duced in such profusion, or, in later cases, 
the 200 hp Benz BzIV or the interesting 


The pattern 1s set: 
Allied numbers and 
enterprise against 
German quality 


but underdeveloped Mercedes D IV 220 hp 
straight-eight. Aesthetically the most ad- 
vanced aeroplane on the Somme front was 
the LFG Roland CII, whose semi-mono- 
coque fuselage earned it the nickname of 
Walfisch (Whale). Constructionally too it 
was interesting. Around the shape dictated 
by plywood formers and longerons a skin 
of thin plywood was wrapped in spiral 
strips pinned and glued in place, the whole 
structure then being covered with fabric 
and doped. The Roland's fuselage filled 
the entire gap between the sharply stag- 
gered upper and lower planes, which were 
joined by a single wide I-section strut on 
each side, faired to streamline form with 
two layers of plywood and connected to each 
wing by a ball-and-socket joint. The crew 
position was no less unorthodox than the 
rest. The pilot sat well forward, his eyes 
level with the top plane; his observer was 
immediately behind, with a commanding 
view all round. Downward vision was 
helped by cut-outs at the wing roots and 
by transparent panels in the sides of the 
fuselage. The observer was armed with a 
Parabellum machine gun on ring mount- 
ing, and later machines also carried a 
fixed gun firing through the propeller. Its 
thin wings tended to distort, however, and 
this affected climb adversely. Rolands were 
met in large formations, photographic 
machines being escorted by others; Albert 
Ball’s approach was to close on the Roland 
from below, unseen, and fire almost vertic- 
ally at shortest range possible with his 
Foster-mounted Lewis. Perhaps because 
they proved easy, Ball described the Ro- 
lands as the best aeroplane the Germans 
had. Top speed, thanks to the clean shape, 
was 103 mph. 

Larger, later and more orthodox was the 


Deutsche Flugzeug Werke DFW C V (200 
hp Benz Bz IV) introduced towards the end 
of 1916, a slab-sided but graceful two-bay 
biplane that was still ighting well a year 
later. In common with many German aero- 
planes it had a wooden, plywood covered 
fuselage which could absorb a good deal of 
punishment. Albatros, after early dis- 
appointments with their C V/16 two-seater, 
developed it during the year into a comfort- 
able, formidable aeroplane with good fly- 
ing characteristics let down by the un- 
reliability of the straight-eight Mercedes' 
crankshaft. It was then redesigned using 
the proven 200 Benz BzIV engine and 
embodying characteristics of both CV 
series. This modei, designated C VII, 
proved very popular in 1916/17. Simul- 
taneously a larger machine, the C X, with 
47 feet 1} inches span (7 feet more than 
the C VII and with loaded weight increased 
from 3,410 pounds to 3,669 pounds) was 
being developed to accept a six-cylinder 
Mercedes replacement, the D IVa of 260 hp, 
the German equivalent of the Rolls-Royce 
Falcon as used in the Bristol Fighter. 

The róle of heavy bomber is so familiar 
today that it is surprising to remember 
how little it was regarded during the first 
two years of the war. However, the 
Admiralty and RNAS with typical enter- 
prise did during 1916 develop a Short 
Bomber based on the well-known Short 184 
seaplane. Production Bombers resembled 
the seaplane in having three-bay wings 
with long overhang to the upper planes, 
braced from kingposts, and an extremely 
long fin. The undercarriage comprised an 


upward tilted four-wheeled chassis, and y 
the engine could be either a 225 hp Sun- & 


beam as fitted to 184 Seaplanes, or the 250 3 


hp Rolls-Royce later known as the Eagle. 3 


With a wing span of 85 feet this very large 
single-engined aeroplane had an all-up 
weight of 6,800 pounds and a maximum 
speed of 77 mph. The bomb load could be 
four 230-pound bombs or eight 112- 
pounders, carried on racks under the 
wings. Four Short Bombers of No 7 Squad- 
ron RNAS, Coudekerque, took part in a 
raid on Ostend on the night of November 
15, each dropping four 65-pound bombs. 


First British giant 

Admiralty influence, in the person of 
Commodore Murray F. Sueter, was also 
responsible for Britain's big twin-engined 
bomber. He told Frederick Handley Page 
to build a ‘bloody paralyser’. The Handley 
Page 0/100 took shape during the course of 
1916 after official trials at Eastchurch 
beginning in January, and deliveries to 
the RNAS began in September. The 0/100 
was by far the largest aeroplane to go into 
action on the British side, having a wing 
span of 100 feet on the overhanging upper 
planes, braced, as in the Short, from king- 
posts. There were two sets of interplane 
struts outboard of the engines, which were 
mounted tractor-wise in nacelles supported 
on structures of steel tube. The streamlined 
nacelles also housed the main fuel tanks, 
but experiments with armour plating were 
discontinued. In planning the big bomber 
Handley Page and his assistant George 
Volkert put their faith in a so-far un- 
developed engine; but a big (4-5"x 6:5” 
bore and stroke, 203 litre, 900 pound) 
Rolls-Royce Vee-12 had shown 300 hp on 
test at 2,000 rpm and derated to 250 hp 
and 1,600 rpm it gave promise of reliability 
— which was amply fulfilled. 

Two of these Rolls-Royce Eagle Mk II 
engines were installed, driving left- and 
right-handed airscrews. Built-up hollow 
wooden spars were used wherever possible 
to save weight, and for easier handling 
the fuselage was constructed in four sec- 
tions and the wings were made to fold. A 
biplane tail was chosen for reduced span 
and to give the gunners a clearer field of 
fire. There were three machine gun posi- 
tions: in the extreme nose and behind the 
wings, both above and below the fuselage. 
The aeroplane was supported on the ground 
by a massive but fairly orthodox two- 
wheeled undercarriage below each engine 
nacelle, with a shock-absorber for each 
wheel. The work required of the four tyres 
was considerable. The 0/100 prototype 
weighed 8,480 pounds empty and 14,022 
fully loaded: 2,830 pounds for fuel and oil, 
760 pounds for crew, and almost 2,000 
pounds for military load. Up to 16 112- 
pound bombs could be carried. The first two 
0/100s arrived safely at Dunkirk before 
Christmas, 1916. 

Twin-engined Gotha and Friedrichshafen 
day bombers appeared in autumn 1916, 
just in time to replace the vulnerable 
Zeppelin airships. Although differing in 
construction, both machines were biplanes 
of about 77 feet span, powered by a pair 
of pusher engines (Mercedes D IVa) giving 
260 hp each, and able to operate at 15,000 
feet —a ceiling which placed them beyond 
the range of any contemporary fighter sent 
up specially to intercept. The normal bomb 
load for raids on England was six 50-kg 
(112-pound) bombs, but up to 1,120 pounds 
could be taken on shorter raids. 

Basic design for the giant multi-engined 
aeroplanes had been going on since 1915, 
first in the Gothaer Waggonfabrik, Gotha- 
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Ost, and from 1916 onwards in the Zeppelin 
Werke Staaken, at Staaken near Berlin. 
There can be no denying that these huge 
aircraft were prettier and more modern in 
appearance than the Handley Page, 
because the upper main planes had no 
overhang and their cabin and nacelles 
were neater. Development followed a 
logical pattern as more powerful engines 
became available. The original prototype, 
known as VGO 1 (for Versuchs (Experimen- 
tal) Gotha Ost) set the pattern, being of 
fairly orthodox wood and fabric braced 
box-girder construction. Three Maybach 
240 hp MbIV engines were used. One in 
the nose drove a tractor airscrew and there 
was a pusher engine in the rear half of each 
nacelle, the front of which housed a 
machine gunner. Then two more May- 
bachs were installed in each 'power egg', 
coupled in tandem to a pusher screw, 
making five in all. The gun emplacements 
remained. Empty weight was now 16,390 
pounds. Power was still lacking, as it took 
an hour to reach 10,000 feet; so next a 
machine was built with six 160 hp Mer- 
cedes D IIIs, two in the nose and a pair 
in each nacelle: the weight empty of this 
VGOIII was 18,920 pounds. The model 
known as RIV retained the two nose Mer- 
cedes but more powerful 220 hp BzIVs 
replaced those in the nacelles. Empty 
weight was 19,298 pounds. The RV re- 
verted to a single nose engine, and there 
was a general cleaning up of design as 
well as increased efficiency through making 
the tandem engines drive tractor screws. 
The machine gun positions were trans- 
ferred to the rear of the nacelles and an 
extra machine gunner installed in a ply- 
wood ‘crow’s nest’ above the top wing. The 
production R VIs which raided London in 
the summer of 1917 (and were therefore 
building during the period of this article) 
discarded the nose engine, and were fitted 
with a tandem pair of engines in each na- 
celle driving tractor and pusher propellers. 
They carried two pilots, a radio operator, 
a navigator, a mechanic and two gunners. 
A gun position was provided in the extreme 
nose, ahead of the spacious cabin, and the 
bomb-aiming gear was also in the nose. A 
large gunners' cockpit amidships allowed 
defenders to shoot both upwards and down- 
wards, through a ventral slot. The huge 
biplane tail, which like that of the Handley 
Page had been called 'as big as a single- 
seater fighter’, was unusual for the wide 
use of aluminium in its construction. An 
undercarriage to carry the loaded weight 
of 26,066 pounds— more than 113 tons— 
was a problem solved by placing four of 
the contemporary thin-section aircraft 
wheels and tyres on each hub of the two 
main vee undercarriages. An extra pair of 
wheels was located below the nose, making 
18 wheels in all. Maximum speed was given 
as 84 mph, with climb to 3,000 metres 
(10,000 feet) in 43 minutes. Ceiling was 
14,170 feet and endurance up to 10 hours. 


Great advances in performance 

From the R VI weighing almost 8 tons un- 
laden to the Sopwith Pup's 746 pounds is a 
far cry indeed. Equally striking was the 
contrast in performance between elderly 
operational aircraft still in service during 
July 1916 and the powerful prototypes 
already on test at the end of the year. The 
Fokker-slaying DH 2 scout had a top speed 
at 10,000 feet of 77 mph; a Hispano SE 5 
would do 114 mph at the same height, an 


improvement of 47%. The contrast was 
equally striking among two-seaters: a BE 
2c with RAF 1a 90 hp engine at 10,000 feet 
would do only 69 mph. The prototype DH 4 
with a 220 hp BHP attained a speed at the 
same height, carrying bombs, of 109 mph, 
which means that a BE pilot who found 
himself posted to DH 4s would benefit from 
a 70% improvement in speed. 

Speed can be measured. Scientific pro- 
gress 1s harder to assess, and wartime dis- 
coveries receive little publicity. However, 
the second half of 1916 was a time of lively 
experiment, especially in matters affecting 
controllability, and the controls them- 
selves. The behaviour of balanced rudders 
and ailerons was being studied, and new, 
thicker aerofoil sections investigated. Sop- 
with patented a variable-incidence tail- 
plane on the 13-Strutter, and this soon 
became a common feature. Cowlings for 
rotary engines were the subject of consider- 
able experiment, although arrangements 
for directing a draught to the air-cooled 
cylinders of Factory aircraft seem to have 
been peculiarly haphazard, as was the 
manner in which extra equipment of all 
kinds was attached to service aircraft, 
with no regard for handling or aero- 
dynamics. The Germans, especially, were 
a prey to complicated exhaust manifolds, 
although these grew simpler towards 1917. 
They also evolved progressively neater 
radiator installations, the Windhoff Ohren- 
kühler (ear’ radiator) on the side of the 
fuselage giving way, in later marks of 
Albatros DII scout, for instance, to a 
Teeves und Braun radiator of aerofoil 
shape let into the centre section. The 
Allies increasingly went over to the flat, 
car type of radiator, in the Spad, SE 5 and 
DH 4. Conical ‘spinners’ surrounding the 
airscrew hub were much used by German 
designers although seldom provided on 
Allied aeroplanes except by keen pilots 
intent on improving performance, as wit- 
ness F. T. Courtenay’s Bristol Scout D 
fitted with a Morane type spinner and 
McCudden’s SE5 which had the spinner 
from an LVG he had shot down. 

Throughout the period every factory 
accumulated ‘know-how’ in the handling 
of woods and metals. Mention may be made 
of the unbraced semi-monocoque construc- 
tion in Germany, the use of built-up hollow 
spars by Handley Page, Sopwith’s in- 
genious sockets and junction plates made 
from folded sheet metal, and a growing 
awareness that flat and circular sections, 
such as axles and bracing wires, should be 
made or adapted to a reasonably stream- 
lined shape. The central months of the war 
were indeed a productive period. Perhaps 
never before or since the final six months 
of the year 1916 has aeroplane design 
proved so interestingly diverse. 
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In the autumn of 1916 the Zeppelin 
appeared for the last time in a significant 
róle as a strategic bomber. Always in the 
forefront of the air war against England, 
the Imperial Navy's airship division was 
inspired by the advent of still larger craft, 
called 'super-Zeppelins' by the British, to 
mount a final offensive against London. 
The first of these new giants, L 30, had 
made her maiden flight from Friedrichs- 
hafen on May 28, 1916. With double the 
volume of the craft produced a year earlier, 
L 30 displaced 1,949,600 cubic feet and had 
a gross lift of 141,200 pounds. With better 
streamlining of the hull, and a total of six 
Maybach engines, the new Zeppelin was 
slightly faster than her predecessors, 
achieving 62.2 mph on trials. Her combat 
ceiling, however, was stil only about 
13,000 feet. A useful lift of 61,600 pounds 
timproved in later ships of the class) allow- 
ed for a heavier bomb load in English raids 
—L 31 on the night of September 23, 1916, 
carried 9,250 pounds of bombs to England, 
the largest amount in any attack of the 
war. L 31 herself was commissioned on 
July 14 by Heinrich Mathy, L 32 on August 
7 by Werner Peterson, and L 33 on Septem- 
ber 2 by Alois Bócker. Yet the Germans 
were unaware that their opponents were at 
this time equipping their aircraft with 
machine guns firing incendiary ammuni- 
tion, which could turn the hydrogen-filled 
Zeppelins into blazing funeral pyres. 
Strasser, optimistic as ever, wrote to 
Admiral Scheer on August 10, after a few 
preliminary attacks on the north of Eng- 
land that 'the performance of the big air- 


ships has reinforced my conviction that 
England can be overcome by means of air- 
ships, inasmuch as the country will be 
deprived of the means of existence through 
increasingly extensive destruction of cities, 
factory complexes, dockyards, and har- 
bours’. Wishing to make a ‘big effort’ 
against England during the waning moon 
from August 20 to September 6, Strasser 
augmented the North Sea Zeppelins with 
two of the despised Schütte-Lanz craft 
brought from the Baltic. Thus, 13 naval air- 
ships set out on August 24; but the only re- 
sult was that Mathy, for the first time in ten 
months, reached London, doing £130,000 
worth of damage in a swift onslaught 
against Deptford, Plumstead and Eltham. 


The end of 1916 marked a 
transition in strategic 
bombing: the vulnerable 
Zeppelins were bowing out and 
aircraft began to take over. 
Douglas Robinson. 
Below: The German naval 
airship L 32, one of the new 

'super-Zeppelins' 
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A bad landing at Ahlhorn grounded 
Mathy until September 21; but on the night 
of September 2, 12 other naval airships set 
out for London, while four army craft 
joined them from sheds in the Rhineland. 
It was the largest airship armada sent 
against England during the war, and the 
only time army and navy airships attacked 
the same target simultaneously. The mili- 
tary ships had the shortest journey, and 
were therefore the first to approach Lon- 
don. LZ 98, coming up from Dungeness, 
dropped all her bombs on Gravesend in 
the belief that she was over the London 
docks. One of the three Royal Flying Corps 
officers patrolling at the time, Second- 
Lieutenant William Leefe Robinson, sighted 
the Zeppelin, but she escaped into the 
clouds at 60 mph before he could attack. 
A second army Zeppelin, LZ 90, got no 
nearer to London than Haverhill, and 
accidentally dropped her sub-cloud car 
near Manningtree before going out to sea. 
A third military ship, the new Schiitte- 
Lanz SL 11 under Hauptmann Schramm, 
came inland via the River Crouch and 
made a determined attempt to attack 
London from the north. At Finsbury Park, 
however, Schramm turned back in the face 
of very heavy gunfire from the centre of 
London. Unknown to him, three aeroplanes 
were converging on the giant raider, lit up 
in the beams of searchlights, and Leefe 
Robinson was the first to arrive. Two drums 
of the new Brock and Pomeroy ammunition 
distributed along the airship's hull had no 
effect. The third, concentrated on one spot 
aft, produced a bright glow within the 
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envelope and suddenly there was a mon- 
strous burst of flame which illuminated 
the countryside for miles around. One of 
the naval Zeppelins, L 16, barely a mile 
distant, was revealed to one of the RFC 
pilots by the conflagration aboard SL 11, 
but the illumination gave out before he 
could close the range. The wooden-framed 
army ship fell burning at Cuffley; all 16 
on board were killed. 

The fate of the Schütte-Lanz ship under- 
standably disheartened the personnel of 
the navy ships, still making their ap- 
proaches to London via Norfolk, Suffolk 
and Cambridgeshire. Four of them, L 14, 
L16, L21 and L 32, saw the disaster to 
Schramm's ship from north of London and 
turned back, claiming later to have 
attacked the capital. Viktor Schütze in 
L11, over Harwich, witnessed the catas- 
trophe from above the clouds 50 miles 
away. Three Zeppelins had been carried 
north by the wind and attacked targets in 
the Midlands. One, L 13, burned out three 
gas holders in East Retford near Notting- 
ham. No important targets were bombed 
and the big attack was a failure, with only 
four dead and 12 injured, while the damage 
toll amounted to only £21,000. The credit 
was Leefe Robinson's, and in the opinion 
of the public, he thoroughly deserved the 

g Victoria Cross which was awarded to him. 
$ Despite the loss of the army Schütte- 
3 Lanz, Strasser continued to be confident 
sthat his Zeppelins, particularly the big 
x thirties’, were still superior to the London 
$ defences, even though several of his com- 
E manders had seen an aeroplane attacking 


the SL 11. On September 23, 1916, 12 ships 
were sent out in two groups—eight older 
ones via the North Sea, and four 'thirties' 
via the Rhineland and Belgium, to approach 
London with the south wind behind them. 


L 33 brought down 

L 30, commanded by Buttlar, claimed an 
attack on London as early as 2235 hours, 
but no bombs fell on southern England at 
this early hour, and L 30's whereabouts 
cannot be traced. It was Bócker in L 33 
who first reached London. Coming up the 
north side of the Thames Estuary, he was 
fired on, but blinded the searchlights by 
dropping magnesium parachute flares. 
Between midnight and 0040 hours, L 33 
released ‘two bombs of 300-kg, eight of 
100-kg, 32 of 50-kg, and 20 incendiaries’ 
over the eastern end of London. These 
started serious fires in an oil depot and a 
timber yard, and demolished many dwel- 
lings, including a popular public house, 
the ‘Black Swan’. But Bócker was exposing 
his ship to a heavy artillery barrage over 
the strongest portion of the London 
defences. One shell burst inside Cell 14 
abaft the control car, destroying the cell. 
Other gas cells were riddled in many places 
by shell splinters. Leaking hydrogen and 
sinking steadily, L 33 turned away from 
the capital, only to encounter Second- 
Lieutenant Albert de Bathe Brandon, who 
had unsuccessfully attacked L15 six 
months earlier. Again, Brandon failed to 
set the super-Zeppelin afire with his in- 
cendiary ammunition, but L 33 was too 
badly damaged to get home. At 0120 


hours Bócker brought his damaged ship 
down in a field at Little Wigborough in 
Essex and set her on fire. The crew, march- 
ing to the coast to look for a boat, were 
‘taken in charge’ by a special constable. 

Next came Mathy in L 31. Coming down 
Channel from Belgium with L 32, he had 
aimed ten bombs at the Dungeness Light- 
house to lighten the ship for the attack 
on London. Beyond Tunbridge Wells he 
had confidently followed the railway from 
Eastbourne into Croydon. Here search- 
lights picked up his Zeppelin, but clever 
use of parachute flares blinded the search- 
light crews as he dropped the bulk of his 
heavy cargo on Brixton and Streatham. 
Crossing the heart of the capital, Mathy 
dropped his last bombs on Lea Bridge Road 
and Leyton, and above a blanket of mist in 
the Lea Valley got away unscathed. How 
he missed bombing the City remains a 
mystery; his War Diary states that ten 
128-pound bombs fell on it. 

Peterson in L 32 had circled near his 
landfall for over an hour, and then, head- 
ing towards London, deviated to the east. 
South of the Thames his ship was shrouded 
in mist, but on crossing the river at Erith 
she came into clear air and was picked up 
by the searchlights and came under gunfire. 
A BE 2c biplane flown by Second-Lieu- 
tenant Frederick Sowrey overhauled L 32 
at 13,000 feet and set her afire; the flaming 
wreck, shedding parts for miles, crashed to 
earth near Great Burstead. 

Of the ships that crossed the North Sea, 
L 17 did considerable damage in Notting- 
ham. The others failed to reach the Mid- 


land cities, and two of them saw L 32's fall, 
L 23 from 150 miles away near Lincoln. 

The loss of two new super-Zeppelins, to- 
gether with Peterson and Bócker—two 
commanders who could not be adequately 
replaced —signalled the end of Strasser's 
dream of 'the quick and effective conquest 
of England' by his strategic bombers. Yet 
Strasser's only concession to the improved 
defences, when he sent out his raiders on 
the afternoon of September 25, was to 
order ‘caution in case of clear weather’. 
Mathy was out that night, but finding a 
cloudless sky at Dungeness, he proceeded 
down the Channel to bomb Portsmouth. His 
navigation as usual was impeccable and he 
reported dropping 8,000 pounds of bombs as 
he crossed the dockyard; but they must 
have been released prematurely and were 
not traced by the British. Again, seven 
older craft headed for the Midlands via 
the North Sea. Martin Dietrich in L 22 
caused some damage to the Sheffield arma- 
ment works; others were frustrated by the 
blackout and by increased anti-aircraft 
defences in their attempt to bomb the 
Midlands industrial centres. 

One week later, on the night of October 
1, Heinrich Mathy's L 31 returned to Eng- 
land with ten other Zeppelins. While most 
of them wandered over Lincolnshire and 
Norfolk, L 31, coming inland at Lowestoft, 
Steered a straight course for London. At 
Ongar, with the searchlights of the London 
defences converging on him, Mathy turned 
aside, but not to give up the raid. Circling 
around to the north of the capital, Mathy 
evidently intended to make a high-speed 
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Left: Reconnoitring above a 
Helgoland class battleship. 
the L 37, one of the giant Zeppelins 
introduced in autumn 1916. But 
the days of the super Zeppelins 
were soon over: the Allies were 
equipping their aircraft with 
machine guns firing incendiary 
ammunition, one round of which 
could turn the hydrogen-filled 
Zeppelins into funeral pyres 


Top right: Manoeuvring a 
Zeppelin into its hangar, northern 
France. Above: Heinrich Mathy, 
the boldest and most successful 
airship commander of the war. His 
L 37 was shot down on the night 
of October 1; Mathy jumped out 
and was still breathing when 
found, but died immediately. 
Right: Werner Peterson. He was 
killed when his L 32 was shot 
down on September 12 


run across the city with the stiff north wind 
behind him—his bomb sight was later 
found set for a ground speed of 89 mph. 
But as he opened up his engines for the 
run-up, four defence pilots started across 
London to attack him. Undoubtedly Mathy 
saw them closing in, for he dropped his 
bombs over Cheshunt and climbed away to 
the west. At this point Second-Lieutenant 
Wulstan J. Tempest dived on him and set 
L 31 afire at 12,700 feet. The wreckage fell 
at Potters Bar; Mathy, who had jumped out, 
was still breathing when found but died 
almost immediately. 

Such was the end of the boldest and most 
successful airship commander of the war, 
admired by friend and foe alike; and such 
was the end of the last deliberate airship 
attack on London. The mood back in Ahl- 
horn and Nordholz was one of depression 
and discouragement, particularly among 
the ratings. Two months passed before the 
naval Zeppelins returned to England, and 
this time avoiding London, they went to 
the Midlands. The new super-Zeppelin L 34 
was, however, promptly shot down in 
flames by an RFC pilot when she bombed 
West Hartlepool. Next morning, as dawn 
was breaking, L 21, which had spent nine 
hours over England and had gone as far 
west as Newcastle-under-Lyme, was shot 
down in flames off Lowestoft. 

One of the first decisions of Ernst von 
Hoeppner, appointed General Commanding 
the Luftstreitkräfte, on October 8, 1916, 
was to downgrade the róle of the Zeppelin 
as a strategic bomber, at least in the West, 
and to substitute heavier-than-air craft. 
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Following the shooting down in flames of 
the SL 11 at Cuffley, no more army airships 
were sent to England. Having already been 
forbidden to cross the Western Front, the 
only possible mission for the army airships 
in the west was to proceed down-Channel 
to attack ports and bases in northern 
France, such as Rouen, Etaples and Bou- 
logne. A few successes were claimed, but 
the final attack of this series, by LZ 107 
on Boulogne on February 16, 1917, was 
actually the last successful raid by an army 
airship. Ironically, it was just at this time 
that the army finally received its first 
super-Zeppelins, LZ 113 and LZ 120; they 
went to the Eastern Front. 

The army airship service's last attempt 
to intervene in the war was during the 
campaign against Rumania, which started 
with a declaration of war on August 27, 
1916, and ended with the German occupa- 
tion of Bucharest, the capital, on December 
6. In preparation for the campaign, LZ 101 
had replaced SL 10 in Jamboli on August 3, 
and LZ 86 had been sent to Temesvar on 
August 24. Bucharest was their target as 
soon as war broke out, and LZ 101 made 
her first attack on the capital on the night 
of August 28 with 4,000 pounds of bombs. 
She was back over the city again on the 
nights of September 4 and 25. The Temes- 
var Zeppelin was slower off the mark, 
making her first attack on the oil refinery 
town of Ploesti on the night of September 
4. Attempting to land next morning, she 
crashed at high speed outside her base and 
was wrecked, most of the crew being killed, 
including her commander, Oberleutnant 


P 1% Rig Wot + 
^ xd 


AS 


Wolff. She was promptly replaced by LZ 81, 
but in her second attack on Bucharest on 
the night of September 26, this Zeppelin 
was so badly shot up by the defending 
artillery that she force-landed short of her 
base and had to be dismantled. LZ 97 re- 
placed her, and she and LZ 101 made some 
attacks after the fall of Bucharest. 

In June 1917, Hoeppner decided to abolish 
the army airship service. The surviving 
airships were withdrawn to Germany and 
in July and August they were broken up at 
Jüteborg, Schneidemühl, Dresden and 
other bases. Only the two ‘super-Zeppelins’ 
LZ 113 and LZ 120 were turned over to the 
navy for service in the Baltic. 

For the Germans, a strategic aeroplane 
bombing force already existed in embryo, 
and required only improved and larger 
aircraft to have long range capability. In 
November, 1914, while the Western Front 
was still fluid, the Army High Command 
assembled some 36 aircraft, manned by the 
most experienced flight crews, at Ghistelles 
in Belgium under the camouflage desig- 
nation 'Ostend Carrier Pigeon Section' 
(Brieftauben Abteilung Ostende). The mis- 
sion, however, was strategic bombing raids 
on England, as soon as the German armies 
should have captured Calais. While await- 
ing this development, the BAO practised 
with attacks on Dunkirk, Nieuport, Furnes 
and La Panne. When it became clear that 
Calais would not be available, the BAO was 
transferred early in 1915 to the Eastern 
Front. In any case, it would have accom- 
plished little against England, for most of 
its aircraft were Aviatik B Is, unarmed 
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two-seaters with 100 hp engines and able 
to carry only a few small bombs. For the 
next year and a half the BAO and a com- 
panion unit, the Brieftauben Abteilung 
Metz, served as a mobile tactical bombing 
force, the fact that the entire unit was 
housed in railway trains making it easy 
to switch them from one front to another. 
Following the Battle of the Somme, the 
BAO, now renamed Kampfgeschwader 1 
(Battle Wing 1), at last received some big 
bombers—the twin-engined AEG G III — 
and left for Bulgaria to participate in the 
Rumanian campaign. Before its departure, 
however, as a result of a decision of Hoepp- 
ner's, it released three of its six squadrons, 
or Staffeln, to form the nucleus of Kampfges- 
chwader 3. Sent back to Belgium, the new 
wing trained and waited for the delivery 
of suitable aircraft — the famous Gothas — 
to commence operations against England. 
Whereas Germany's military leaders had 
early appreciated the value of strategic 
bombing attacks on the Allies' industrial 
facilities and transportation system, 
French and British military men saw the 
bombing aeroplane as an extension of the 
artillery in the immediate zone of combat. 
Until forced to follow the German example, 
the Allied air forces carried out only 
sporadic strategic attacks under the in- 
fluence of certain imaginative leaders who 
in the end were unable to prevail against 
the military system. This explains why the 
French, the first in the air with a strategic 
bombing plan, abandoned their first effort 
when the war was only a year old. But 
during the autumn of 1916 the Allies 


Top right: Photographed from directly above, a 
Fokker D Il fighter on the way to the front. 
Right: The pilot of the RNAS No 3 Wing Sopwith 
1V2-Strutter poses beside his aircraft before 
raiding into Germany Below: The wreckage of 
the L 33. Badly damaged by shell fire while 
raiding London on September 12/13, L 33 limped 
Out into the Essex countryside where her com- 
mander brought her down and set her on fire. 
The crew, marching to the sea to find a boat, 
were “taken in charge’ by a special constable 
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Above: The world's first four-engined bomber, the Russian Sikorsky RBVZ Ilya Mouromets (IM-G1). 
Engines: Sunbeam Cossacks, 170 hp each. Armament: five .303-inch Lewis guns and up to 1,500 Ibs of 
bombs. Speed: 74 mph. Endurance:six hours. Ceiling: 14,100 feet. Weight empty/loaded: 8,378/ 12,125 Ibs. 
Span: 113.19 feet. Length: 55.77 feet. Below: Britain's first effective bomber/fighter-bomber, the Sopwith 
1'2-Strutter, with forward and rearward firing machine guns. It was also the first British aircraft to 

have a variable incidence tailplane and air brakes— hinged on the inboard portions of the rear spars 

of the lower wings. Engine: Clerget rotary, 130 hp. Armament: one .303-inch Vickers and one .303-inch 
Lewis gun plus up to 224 Ibs of bombs. Speed: 100 mph at 6,500 feet. Endurance: 4 hours. 
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Ceiling: 15,000 feet. Weight empty/loaded: 1,305/2,150 Ibs. Span: 33 feet 6 inches. Length: 25 feet. 
Bottom left: The French Breguet-Michelin 4 bomber. Engine: 220-hp Renault inline. Armament: 

one 7.62-mm Hotchkiss machine gun and up to 640 Ibs of bombs. Speed: 84 mph at sea level. Span: 61 
feet 9 inches. Left centre: RFC uniforms, 1916. On the left is a pilot wearing typical flying clothing, 

and on the right a private. Below: An early German fighter, the AEG G III. Engines: Mercedes D IV, 

220 hp. Armament: two 7.92-mm Parabellum machine guns plus up to 660 Ibs of bombs. Speed: 99 mph 
at sea level. Range: 450 miles. Ceiling: 13,100 feet. Weight empty/ loaded: 4,268/6,633 Ibs. Span: 60 feet 
6inches. Length: 30 feet 2% inches. The type was too slow and ponderous 
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staged a series of joint strategic bombing 
operations which culminated in a spec- 
tacular large-scale attack on October 12 on 
the Mauser Waffenfabrik at Oberndorf, 
which was the chief supplier of rifles for 
the German army. 


A new weapon 

The initiative for this operation came from 
the British Admiralty, which is said to 
have decided early in 1916 to mount a 
bombing campaign against the steel in- 
dustry in the Saar to interfere with the 
production of raw materials for U-Boats. 
Captain W. L. Elder, RN, was ordered to 
reactivate No 3 Wing RNAS, and since he 
had recently procured several hundred 
volunteers for naval flight training during 
a tour of Canada, he was instructed to use 
these Canadian trainees in his organisa- 
tion. A new and advanced aircraft was 
selected to equip the wing—the Sopwith 
1i Strutter, a two-seater biplane powered 
by the 110 hp Clerget rotary engine, and 
equipped for the first time with a syn- 
chronised Vickers gun firing forward 
through the propeller, together with a 
Lewis on a revolving mount handled by 
the rear observer. Against contemporary 
German aircraft this was a formidable 
weapon. The majority of the Sopwiths of 
No 3 Wing were delivered, however, as 
single seaters, with cells for four 56-pound 
bombs taking the place of the observer’s 
cockpit. The 49 aircraft on the establish- 
ment of the wing were intended to operate 
in flights of seven, and in each flight the 
five lead aircraft were to be single seater 
bombers, while the two in the rear would 
be two seaters acting as fighter escorts. 
Since they had fuel for four hours, the same 
as the bombers, they could accompany the 
latter all the way to the target and back. 

The French, on their part, withdrew the 
4éme Groupe de Bombardement under 
Capitaine Happe from army control and 
sent them to a base at Luxeuil in the 
Vosges, some 65 miles south of Malzéville. 
Unfortunately the equipment of Happe's 
three squadrons was little better than the 
Voisins flown by de Goys a year earlier. 
Two squadrons were again of Farman 42s, 
two-seater pushers, underpowered with 
only 130 hp engines, and possessing a top 
speed of about 85 mph. The third squadron, 
equipped with Breguet-Michelin 4 bombers, 
was even slower despite having 220 hp 
engines. Both types were completely 
defenceless against attack from the rear. 
The French, impressed with the perform- 
ance of the new Sopwith 12 Strutters, had 
undertaken to manufacture them under 
licence, and 15 of the fighter version were 
available by October 1. 

The French bomber escadrilles started 
warming up with an attack on Karlsruhe 
on June 22, which killed 120 civilians and 
injured 150. The British 3rd Wing's build- 
up was slow, many of its aircraft being 
handed over to the RFC to replace losses 
in the Somme fighting. Three Sopwith 
bombers joined six French in an attack on 
Mülheim on July 30, but no further 
missions were attempted until the attack 
on Oberndorf. Even then, No 3 Wing had 
only seven Sopwith fighters and 13 
bombers on hand, and had to take over six 
Breguets from the French. 

The Oberndorf mission made unusual 
demands on the untried Canadian pilots 
of No 3 Wing. Over 100 miles east of 
Luxeuil, beyond the Rhine, then across the 
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Black Forest to the valley of the Neckar, 
the round trip would take 23 hours for the 
Sopwiths, and longer for the slow French 
pushers. Furthermore, the Germans, after 
repeated Allied attacks on their cities, had 
set up anti-aircraft guns and fighter for- 
mations. One of these units was at Colmar, 
half-way between Luxeuil and Oberndorf 
on the direct route, and another was at 
Habsheim, a few miles south of Colmar. 

The squadrons were late in getting away, 
the first, one of the Farman formations, 
taking off at 1315 hours. There followed 
the second Farman squadron, then the 
French Breguets. Escorting the French 
bombers were 12 French Sopwiths and four 
agile Nieuport 17 fighters of the newly 
formed Escadrille Américaine, not yet re- 
named the Escadrille Lafayette. The short- 
ranged Nieuports could not go all the way 
to the target. Next came the British air- 
craft — 13 Sopwith bombers, seven Sopwith 
fighters and six Breguets. Several turned 
back for various reasons before reaching 
the lines, with the result that only nine 
French aircraft reached and bombed Obern- 
dorf, as did nine of the British Sopwiths. 
The six English Breguets deviated to the 
south after crossing the lines and bombed 
Donaueschingen by mistake for Oberndorf. 

The German fighters had been alerted 
by ground observers at the front, and while 
the first squadron of Farmans got to the 
target and back, the fighters— Fokker E III 
monoplanes and D II biplanes, and twin- 
boomed Ago C I pushers—had a field day 
with the succeeding formations. The leader 
of the second Farman squadron was shot 
down and killed with his observer near 
Colmar; another machine was shot down a 
few miles farther into Germany. Of the 
French Breguets, four never made it home. 
Two were damaged and forced down by 
German fighters, and a third was shot down 
in flames en route to the target, while 
another was shot down with the crew dead 
en route home. The cumbersome British 
Breguets also had their losses, one being 
brought down by anti-aircraft fire and one 
by a German fighter, both crews being cap- 
tured. Remarkably, only one Sopwith of 
the total of 32 participating was lost over 
the German lines— an RNAS bomber forced 
down on Freiburg aerodrome with its pilot 
shot through the neck. The Escadrille 
Américaine lost one of its original members 
when Norman Prince struck a power line 
landing at dusk and was fatally injured. 
Three of the four Nieuport pilots claimed 
victories over German aircraft, and three 
more were claimed by the other escorts. 
The Germans denied any losses. 

Senior officers at the time realised that 
the raid was a failure, in that a dispropor- 
tionately small fraction of the force com- 
mitted actually bombed the target. The 
Germans in Oberndorf counted only 153 
bombs from 12 attacking aircraft. Several 
buildings in the rifle works were badly 
damaged and work was partially disrupted 
for two days. Numerous buildings in town 
were destroyed or damaged; five people 
were killed, two of them prisoners of war. 
The French discontinued daylight raids 
with the vulnerable and clumsy Farman 
and Breguet pushers, though continuing to 
bomb with them at night. The 3rd Wing 
made a few more attacks on Hagendingen, 
Volkingen and Dillingen with small num- 
bers of aircraft. By early 1917 the British 
bombing wing was disbanded and its pilots 
were transferred to single-seater fighter 


squadrons on the British front in Northern 
France. The 4éme Groupe de Bombarde- 
ment also reverted to tactical bombing in 
support of the armies. 

Italy, which declared war on Austria- 
Hungary on May 24, 1915, already had a 
three-engined bomber prototype of native 
design, the Caproni 32. Under development 
since early 1914, this machine had three 
100 hp Fiat engines and a crew of three. 
The first bombing unit equipped with this 
aircraft assembled at Pordenone, and made 
their first raid on August 20, 1915. Im- 
proved Caproni bombers with higher- 
powered engines were developed, including 
the huge Ca 40 triplane, with a span of 
98 feet and a bomb load of 3,000 pounds, 
which appeared in 1916. The Caproni 
squadrons however did not constitute a 
strategic bombing force in the sense that 
they attacked distant industrial centres of 
the Central Powers. Most of their bombing 
was in the Austrian Army's back areas and 
on cities around the head of the Adriatic 
— Trieste, Durazzo, Ljubljana. 

Last comes the Russian contribution to 
stragetic air warfare—the first four- 
engined aircraft in the world. This, the 
dream of Igor Sikorsky and named ‘The 
Grand’, made its first flight on May 13, 
1913. A larger version named ‘Ilya Mou- 
rometz’, with a span of 102 feet and four 
Argus 100 hp engines, was completed in 
January 1914 and on February 11 carried 
16 passengers aloft for five hours. The 
Russo-Baltic Wagon Works received con- 
tracts for a military version after war 
broke out, and in December 1914 the 
‘Squadron of Flying Ships’ was set up to 
operate the big bombers. Based at Jablonna 
in Eastern Poland, an ‘Ilya Mourometz' 
made the first raid on February 15, 1915, 
with 600 pounds of bombs. Seventy-three 
were built altogether, the ‘C’ type being 
the first to have a gunner’s cockpit at the 
rear of the fuselage behind the tail. 
Strongly built and defended, the Russian 
bombers were tough opponents and only 
one was shot down. Individual flights lasted 
up to 73 hours. 

1916 had witnessed the eclipse of the 
airship as a strategic weapon and the 
tentative introduction of the aeroplane as 
its successor in this réle. Its introduction 
had not progressed very smoothly, but what 
completely new weapon has ever entered 
service with no teething troubles at all, 
technical or operational? But the main 
lessons had been learnt, and the advocates 
of the strategic bomber looked forward 
into the future with high hopes. 
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Spring 1917: the twilight of * 
the Zeppelin and dawn of the 
strategic bomber. First came 
the Gothas, but these were 
soon followed by the German 
‘Giants’ — none of which was 
ever shot down over England. 
Their aim was strategic, but 
directed more against morale. 
than military targets. The '* 
losses they incurred in combat. 
and in accidents far exceeded .- 
any moral effect, however. ~ 
Dr Douglas Robinson. Below: 
A German Intelligence photo* 
graph ofthe July 17 raid. 
Note St Paul's Cathedral and 
the plume of smoke (marked 
‘15’) rising from the Central 
Telegraph Office | 
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By January 1917, the reign of the Zeppelin as a strategic bomber 
was over. Though sporadic attacks continued on the north of 
England, the Zeppelin only appeared once more over London dur- 
ing the war, and then by accident. In its place there came the 
first unit of large bombing aeroplanes especially organised by the 
Germans to bomb London by day. Here was foreshadowed the burn- 
ing of Hamburg and Dresden, and the holocausts of Hiroshima 
and Nagasaki. The immediate consequences also were far- 
reaching: the British responses to the pioneering efforts of the 36 
Gothas of BOGOHL 3 were the formation of the Royal Air Force 
and the doctrine of strategic bombing of civilian centres which 
remains with us today, more than 50 years later. 

The England Geschwader (England Squadron) was under the 
direct control of the Oberste Heeresleitung (OHL), or Supreme 
Command of the German Army. The chief aim, as set forth by 
General Ludendorff, was to score a propaganda success which 
would intensify the effect on the British population of the econo- 
mic strangulation by the U-Boat blockade. Conceivably, bombs in 
the heart of London could so arouse the English population that 
the government might be forced out of office and replaced by one 
that would sue for peace. Disruption of war industry, of com- 
munications between London and the coast and of transportation 
across the Channel were secondary objectives. Lastly, it was 
hoped that the activities of the England Squadron would force 
the withdrawal from the Western Front of men and weapons out of 
all proportion to the German forces engaged. As will be seen, the 
last objective was more than realised, while the initial daylight 
attacks on London at least had a seriously disturbing effect on 
home front morale. 

As related earlier, the German army had proposed the bombing 
of England as early as the autumn of 1914, but the lack of suit- 
able long range aircraft had rendered this goal unattainable then 
and later. In the year 1916, however, the aircraft department of 
the Gothaer Waggonfabrik AG, builders of railway rolling stock, 
produced in the GII and G III twin-engine bombers, machines 
with the range sufficient to attack southern England from Belgian 
bases. In the autumn of 1916 it was the intention of General 
Ernst von Hoeppner, commanding the German Luftstreitkrüfte, 
to commence attacks on London with 30 of these aircraft by 
February 1, 1917. In the event, the twin-engine bombers were 
not ready until May 1917, but preparations and training for the 
attack on London proceeded through the winter and spring of 
1917. Bombing Wing 3, consisting of the three Staffeln (flights) 
1,4 and 6, at this time operating single-engined C-type machines, 
had been concentrated at Ghistelles near Ostend. In order to 
improve their over-water navigation, their personnel were 
attached to naval air stations on the islands of Heligoland and 
Sylt. In mid-March the wing was renamed Kampfgeschwader 
3 OHL or Bombing Wing 3 of the Supreme Command, while the 
Staffeln were renumbered 13, 14 and 15. The name England 
Geschwader was, however, the favourite colloquial designation. 

Also in March the first Gothas of the series production type, 
the G IV, were delivered and training with them commenced. 
These aircraft were destined to become a household word on the 
other side of the Channel. The power plant was a pair of Mer- 
cedes 260 hp D IVa six cylinder inline water-cooled engines. The 
biplane wings, spanning 77 feet 9; inches, comprised a lower wing 
centre section covered with plywood, on which were mounted the 
two engines driving pusher propellers, outboard lower panels 
covered with fabric and a pair of fabric-covered upper wings 
meeting on the centreline, the whole stoutly braced with steel 
tube struts and wire. The fuselage, some 35 feet long, was built 
on spruce longerons and spacers, plywood-skinned. Right forward, 
in a cockpit circled by a gun ring mounting a single 7.62-mm 
Parabellum machine gun, rode the aircraft commander (not a 
pilot), who also acted as bombardier. Much of the space in his 
cockpit was taken up by the Górz precision bomb sight with a tele- 
scopic tube over three feet long. A few feet to the rear sat the pilot 
on the port side of a roomy cockpit. Usually he was an officer 
inferior in rank to the aircraft commander; sometimes he was 
an NCO. Abaft the wings, and separated from his fellow crew 
members by the main fuel tanks, which filled the entire fuselage, 
was the rear gunner, always an NCO, armed with a Parabellum 
on a ring mount. This did not cover the traditional 'blind spot 
behind and beneath the tail, from where a skilled fighter pilot 
could attack at close range without fear of retaliation. Hence, it 
was a sensation when the British discovered that the rear gunner 
could shoot downward under the tail through a plywood tunnel 
leading down and aft from the rear cockpit. The bombs were 
carried horizontally under the fuselage and centre section. The 
usual bomb load by day was 660 pounds; at night, when the 
Gothas flew at lower altitudes, 1,100 pounds could be carried. 


72 


As so often happens, the early products of the parent company 
had the best performance; later ‘improvements’, modifications and 
overloading with equipment lowered the original performance, 
particularly rate of climb and ceiling. The contract called for 
Gotha G IV to reach 18,000 feet in one hour with full load; actually, 
maximum altitude in the first raid on England was 16,700 feet, 
and as low as 12,500 in later daylight raids. Cruising speed 
was about 80 mph, ‘much too little’. Manoeuvrability was con- 
sidered excellent for so large an aircraft, and an asset in de- 
feating the attacks of Allied fighters. On the other hand, light 
construction and poor stability with empty tanks caused many 
landing accidents, the operational losses throughout the campaign 
(37) exceeding the combat losses (24). - 

Along with the first of the big bombers there arrived in March 
the commanding officer of KAGOHL 3, Hauptmann Ernst Bran- 
denburg, destined to lead the wing in its earliest triumphs, 
and to leave his mark on the personnel. An observer (most Ger- 
man pilots in the two-seater squadrons were NCOs), he had had no 
flight training, but it was for him to determine the doctrine, tactics 
and operational procedures for the first strategic bombing squad- 
rons. He planned to attack London by day, to ensure precision 
bombing of specific targets, and in close formation to exploit the 
massed defensive firepower of his aircraft against British fighters. 
As the G IV's arrived, he put his crews to work in training flights 
with war loads, at first singly, then in formation. 

Many other operational problems had to be anticipated and pro- 
vided for at this time. Good weather over England was all- 
important to the success of the bombing attacks, while bad weather 
at the bases on return, considering that the Gothas had no radio 
or blind flying instruments, could lead to disaster. Although the 
most able meteorologists in Germany were assigned to the Eng- 
land Geschwader, their job was made almost impossible by the 
lack of necessary data. Typically, the weather over north-west 
Europe is made in the vastness of the North Atlantic, and sweeps 
in over the British Isles before arriving on the coast of Belgium; 
and weather data in England was of course classified information. 

Navigation without sophisticated radio tracking equipment, 
such as exists today, was a matter of dead reckoning, in which the 
evaluation of wind direction and velocity was all important. In 
practice, the navigator-observer attempted to establish the 
winds at altitude during the climb-out from the bases to the 
coast, determining from landmarks below the amount of drift and 
retardation or acceleration of the bomber's progress over the 
ground as a result of the wind. He then gave his pilot a compass 
heading to hold in order to make good the course for England, and 
an estimated time of arrival. Over England navigation was visual 
from landmarks and the map, the River Thames and the sprawling 
mass of London being unmistakable by day. At night, as with the 
Zeppelin crews, errors were frequent. 

The equipment of each day bomber included compressed oxygen 
in cylinders, each crew member using a pipe stem mouthpiece 
rather than a mask. Later this was replaced by liquid air in 
insulated flasks. No doctrine on the use of oxygen existed, and 
flight crews preferred to do without it even though the day raids 
were made well above 12,000 feet, the altitude at which nowadays 
its use is obligatory. Personal equipment included fur-lined 
boots, coat and gloves, helmet and goggles, but no parachutes. 

The spectre of drowning in the North Sea in case of engine 
failure over water was always with the flight crews. Carrier 
pigeons were carried with which to send off distress messages, 
and the bomber itself was advertised as being able to float on the 
water for at least eight hours, as it had watertight compartments 
in its plywood fuselage. This may be doubted; but the claim un- 
doubtedly improved morale. 

Objective evaluation of the results of raids was difficult for the 
Germans, and there was a tendency to exaggeration and wishful 
thinking not unknown in later bombing operations. The crews' 
attack reports were highly coloured and overestimated the degree 
of destruction of military targets, particularly at night. Newspaper 
reports, as a result of strict British censorship, provided no 
information of operational value. There was a mass of Intelligence 
forthcoming from German agents residing in London, and from 
neutral travellers passing back and forth between London and 
Holland or the Scandinavian countries. These gentlemen seem 
to have been unable to resist the temptation (probably financial) 
to tell any German agent what he wanted to hear, for their reports 
of military damage in particular were wildly exaggerated, if not 
completely fabricated. 

Finally, towards mid-May, the three Staffeln were at last fully 
equipped with six Gothas each. These were assigned to fields 
around Ghent as follows: Staffeln 13 and 14 at St Denis Westrem 
and Staffel 15 and the headquarters unit at Gontrode. In June, 


Staffel 16 was added at Gontrode, and in July, Staffeln 17-and 18 
at Mariakerke. 

With about 25 Gothas available in the three Staffeln, plus his 
headquarters aircraft, Brandenburg was ready for his first attempt 
on England. But the initial attack, on May 25, 1917, failed to 
reach London. Twenty-three Gothas set out from the bases around 
Ghent. One force-landed at Thielt, another turned back over the 
North Sea with a failing starboard engine. The remaining 21 
came inland north of the River Crouch, but at Gravesend towering 
clouds barred the way to the capital. Disappointed, Brandenburg 
turned south, crossing Kent to the Channel at Hythe. Once more 
changing course to the east, the formation salvoed its bombs on 
the hapless coastal resort of Folkestone, then passed close to Dover 
on its way back to Belgium. 

While British Intelligence might have been expected to be well 
informed about the England Geschwader, with its aerodromes set 
down among a hostile population, responsible commands had not 
been alerted to the imminence of daylight aeroplane attacks in 
force. With no warning system, the 74 aircraft which rose in 
pursuit from English aerodromes with no advance notice had to 
climb after a retreating opponent and attacked without co- 
ordination or concentration. None of them achieved any success, 
but the Germans lost one Gotha over the sea, possibly to Royal 
Naval Air Service pilots from Dunkirk. Another crashed near 
Bruges on the return flight. 

The Gothas had with one blow killed and wounded more English 
civilians than in any one Zeppelin raid of the war. There were 
95 dead and 195 wounded: the highest concentration of casualties 
was in Folkestone, where most of the bombs fell on a busy street 
lined with shops. There was much anger and resentment in 
Folkestone, but in London, which had been spared because of 
the weather, the reaction to the death and destruction in ‘a coastal 
town to the south-east' was more one of curiosity. 

Nor did Londoners take alarm from the second Gotha onslaught. 
On the evening of June 5, 22 of the big bombers appeared over 
Sheerness. In a five-minute attack eight soldiers and three 
civilians were killed, and 25 soldiers and nine civilians injured. 
The local anti-aircraft guns damaged one of the raiders, which 
ditched in the Thames off Barton's Point. Sixty-six British aircraft 
took off; only five got within range of the German formation, 
and none scored successes. Newspapers however claimed that 
ten out of 20 bombers had been destroyed. Londoners were under- 
standably complacent. 

Brandenburg and his crews now felt ready to tackle London, 
and after anxiously awaiting the right weather, they finally 
received the signal from their meteorologist on June 13. Twenty 
bombers took off; their number, however, steadily decreased as 
they approached England. Two turned back soon after take-off 
with engine trouble, and a third aborted near the English coast 
and dropped its bombs on Margate before heading home. Three 
more left the formation over the English coast, one bombing 
Shoeburyness and another dropping its cargo on Greenwich. 
Only 14 remained, in a loose diamond formation which appeared 
over London about 1130 hours. Attacking from 15,000 feet, they 
were clearly visible in the clear air, but many of the civilian 
spectators on the streets of the capital took them to be British. 

A few aircraft released their bombs on the way in — five missiles 
falling in East Ham. These killed eight people and caused some 
damage. Fifteen more fell along the north side of the river in 
Blackwall, Poplar and Limehouse. One of these, a 110-pounder, 
caused the first major tragedy of the raid. Descending on the 
Upper North Street School, Poplar, it exploded in a crowded class- 
room, killing 18 small children and injuring 30 more, together 
with four adults. 

Brandenburg's intention was to bomb the heart of the city, 
whose large buildings—St Paul's Cathedral, Tower Bridge, the 
Tower itself and others—stood out below as on a relief map. 
Liverpool Street Station and the surrounding area were the main 
target. At 1140 hours the lead aircraft fired a white flare. The 
Gothas scattered to bomb individual targets, and within two 
minutes, 72 bombs crashed down within a radius of a mile of 
Liverpool Street Station. Only three hit the station, but these, 
falling on and around a loading passenger train, killed 16 people 
and injured 15. Other bombs fell close to Fenchurch Street Sta- 
tion, killing 19 people and injuring 14 in a building at No 65 
Fenchurch Street, while 13 were killed and 11 injured by another 
bomb landing in Central Street, Finsbury. The Royal Mint was 
struck and damaged. The formation then divided, some dropping 
bombs in Southwark, others going north to Dalston. Altogether 
the casualties reached the shocking total of 162 dead and 432 
injured — higher than necessary because many people, not realis- 
ing the aircraft were German, had failed to seek cover. 


The defenders again replied bravely but without co-ordination, 
while the Gothas, once more flying in tight formation as they 
withdrew, gave better than they got. A Bristol Fighter, caught 
in the crossfire of many Parabellums, was driven off with the 
observer mortally wounded. The British airmen made no claims, 
and none of the Gothas was lost over England or in landing. 


Triumph and disaster 

For the Germans it was a triumph loudly proclaimed the length 
and breadth of the Reich. ‘According to our observation,’ re- 
ported Brandenburg, 'a station in the City, and a Thames bridge, 
probably Tower Bridge, were hit. Of all our bombs it can be said 
that the majority fell among the Docks, and among the city 
warehouses.' The doughty Hauptmann was summoned to Supreme 
Headquarters to receive Germany's highest decoration, the 
Ordre Pour le Mérite. This nearly proved his undoing, for on 
departure from Kreuznach, his two-seater Albatros crashed, kill- 
ing the pilot and sending the leader of the England Geschwader 
to hospital for many months. 

For Londoners, here at last was a new menace which could 
not be dismissed lightly —a formation of large German aircraft 
free to circle at leisure over the capital in broad daylight, dis- 
tributing their lethal loads where they desired. The home defence 
squadrons, intended to attack Zeppelins, were equipped with slow, 
stable variants of the BE 2c observation aircraft — quite incapable 
of climbing up to and pursuing the Gothas or of facing their heavy 
defensive armament. Over the objections of Sir Douglas Haig, his 
best fighter squadron, No. 56, equipped with SE 5's, was brought 
back to Bekesbourne in Kent, while No 66 Squadron, with Sop- 
with Pups, was relocated at Calais. More long range measures 
contemplated doubling the Royal Flying Corps, and the possibility 
of retaliatory raids across the Western Front against Mannheim 
and other German cities. 

The successor of the popular Brandenburg was Hauptmann 
Rudolf Kleine, an experienced airman who, unlike other senior 
officers of KAGOHL 3, was a qualified military pilot. His first at- 
tempt against England was on July 4, when 25 Gothas started 
for Harwich, though only 18 made it to the target. The Royal 
Naval Air Station at Felixstowe was considerably damaged. 
Since the attackers did not come inland, the aircraft based in 
England made no interceptions, but some Camels from Dunkirk 
attacked the homeward-bound raiders and claimed — erroneously 
—to have shot one down in flames. 

The next day No 56 Squadron returned to France. 

On July 7 (though not in consequence of this event) the England 
Geschwader was back for a second daylight blow against London. 
Twenty-four Gothas set out; two turned back with engine failure, 
but one first succeeded in dropping three bombs on Margate, where 
three were killed and three wounded. The remaining 22 Gothas 
came inland north of the Crouch, and proceeded to the northwest 
of London, thence turning to cross the capital against the wind. 
Their bombs, falling in the City and the East End, caused some 
spectacular damage, including a smoky fire visible for miles 
which destroyed a temporary shelter on the roof of the General 
Post Office in St Martin's-le-Grand; and very severe injury to 
Ironmongers' Hall in Fenchurch Street, caused by a bomb which 
detonated inside the enclosed court. Many bombs fell in the vicin- 
ity of Cannon Street Station without striking the terminal itself. 
Casualties were much lower than in the June 13 raid, but still 
totalled 54 killed and 190 injured. 

Once again the unco-ordinated and impromptu attacks of iso- 
lated aircraft ascending from home defence and training stations 
were ineffective. Seventy-eight RFC and 17 RNAS machines as- 
cended, including 30 of the new Camel fighters, but the only 
success was won by an intrepid pair in a slow Armstrong-Whit- 
worth two seater who brought down a straggler in the sea off 
the North Foreland. Two young RFC pilots, one from a training 
squadron, were shot dead in the air when they made headlong 
attacks single handed on the tight German formation. On the 
other hand, Kleine lost four more of the big bombers in crash 
landings in gusty winds at St Denis Westrem and Gontrode. 

Despite the lower death and damage toll, the July 7 attack 
produced a far more intense reaction among the London public 
than the earlier raid of June 13. The first had been a surprise; 
the second seemed to prove that the Germans could come whenever 
they pleased and bomb at leisure, and nothing was going to 
stop them. There were riots in the East End in which the shops 
of foreigners, not always German, were smashed and looted. 
Angry questions were asked in Parliament, where Lloyd George, 
the Premier, astonished members and newspaper readers alike 
by admitting that 'complete protection in the air would never 
be secured'. The army in France, he insisted, must come first. 
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But public pressure for more defensive aircraft, and for reprisal 
raids against German cities, could not be resisted, and thus 
the menace of Kleine's 30-odd Gothas produced a far larger 
diversion of aircraft from the war effort in France. At the Cabinet 
meeting of July 11, it was resolved to set up a committee to 
examine the defence arrangements against raids and the air 
organisation generally and the higher direction of aerial opera- 
tions. The work was done by the farsighted former Boer leader, 
Lieutenant-General Jan Christiaan Smuts, now a member of 
the War Cabinet. 

His first report argued that the defence of London, the political 
and economic heart of the Empire, demanded 'exceptional mea- 
sures. He recommended that three home defence squadrons of 
modern single seater fighters be formed, a defensive anti-aircraft 
barrage system be developed to bar the Germans' path to London, 
and the entire ‘London Air Defence Area’ be placed under a 
single commander. This appointment was given on August 5, 
1917, to an experienced airman brought home from France, 
Brigadier-General E. B. Ashmore. 

Smuts' second report on the air organisation generally is not 
germane to the immediate subject, but since it called for the 
use of aviation after the German example as 'an independent 
means of war operations’, with the Royal Flying Corps and 
Royal Naval Air Service amalgamated into a third and co-equal 
arm, it is evident what effects the two daylight raids on the capital 
had had on the astute military leader. 'Air supremacy may in the 
long run become as important a factor in the defence of the Empire 
as sea supremacy'— a prophetic vision for 1917, but one for which 
the Gothas had provided the inspiration. Unpopular with the con- 
ventional military and naval leaders, Smuts' second report was 
taken up by the politicians, egged on by agitation among their 
constituents in favour of forming a British air striking force. The 
result was the establishment of the RAF on April 1, 1918. 

Rarely has a single event such as the July 7 daylight raid had such 
far reaching consequences. Yet Kleine had been greatly impressed 
by the strength of the London gun barrage and the aggressiveness 
of attacking British aircraft. Crews which had taken part in the 
June 13 raid warned that the defences had been greatly 
strengthened. Unacceptable losses seemed inevitable if daylight 
attacks continued on the capital. But Kleine was stubborn, and 
persisted with peripheral daylight raids with diminishing num- 
bers of Gothas. 

On July 22, 21 Gothas bombed Harwich and Felixstowe. Con- 
siderable damage was done at the naval air station at Felixstowe, 
with 13 killed and 26 injured— mostly service men. A hundred 
and twenty-one aircraft ascended from British aerodromes; but 
the Gothas had been over land so briefly that the former stood no 
chance of intercepting them. 

Strong west winds delayed the next attack until August 12. The 
target was the British naval base at Chatham. Only 13 bombers 
departed the bases around Ghent; two turned back shortly with 
engine trouble. A third, experiencing engine trouble over the 
English coast, dropped four bombs on Margate from 12,000 feet 
and was lucky to make it back to the beach at Zeebrugge. Carried 
north by a stiff south-west wind, the remaining ten Gothas reached 
the coast near Felixstowe. From here the leader set course for 
Chatham. En route they passed over Rochford, where one of the 
three new fighter squadrons called for by Smuts— No 61, equipped 
with Sopwith Pups— was based. As bombs fell from the German 
formation, the Pups madly scrambled and gained altitude. The 
sky in fact seemed to be filling with unfriendly aircraft — 132 in 
all ascended this day—and the Gotha formation turned back, 
dropping its bombs on Southend, where 32 were killed and 46 
wounded. A naval pilot shot down one of the fleeing bombers 
over the sea; four more were written off in crash landings. 

Only 15 Gothas were serviceable on August 22 for the last day- 
light attack on England. Four dropped out with engine trouble 
before reaching the English coast at Margate. The remaining 11 
were too few for effective self-defence. A gun barrage brought 
down one in flames near Margate; another spun into the sea after 
an attack by a naval fighter. Harried and hunted down the coast, 
the remaining black-crossed bombers hurriedly dropped 34 bombs 
on Ramsgate, where eight were killed and 12 injured. Some more 
bombs fell on Dover, where a fighter shot down another Gotha 
into the sea. Altogether, 137 aircraft ascended from English 
aerodromes, and had the Germans persisted in their advance 
inland, it is certain that few of them would have escaped. It 
was clear even to Kleine that the day bombers had been mastered 
by the defences, and a switch to night attacks was imperative. 

The Gotha crews were given a hasty course in night flying, and 
arrangements were made to illuminate the runways at St Denis 
Westrem, Gontrode and Mariakerke with petrol flares and search- 
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lights. Formation flying was of course out, and the big bombers 
would now fly individual courses to England by compass. Larger 
bomb loads could be carried as it was safe to fly at lower altitudes, 
and the rear gunner was often left at home. On the night of 
September 3, Kleine led four of the more experienced crews 
towards England, the target being the naval base at Chatham. 
Here 131 naval ratings were killed and 90 injured by a 110- 
pound bomb exploding among them as they slept in a crowded 
drill hall. The Gotha crews felt themselves protected by darkness 
against British guns and aircraft. But three officers of No 44 
Squadron succeeded on this night in taking off and landing in 
their Camel fighters, though they saw nothing of the raiders. 
Immediately all squadrons commenced training in night flying. 

Encouraged by this initial success, Kleine sent out 11 bombers 
manned by volunteers on the following night, September 4. 
Two turned back with motor trouble; one fell in the sea off Sheer- 
ness, possibly a victim of the guns. The handful of Gothas kept 
Londoners awake from 11 pm to 1 am as they crossed the capital 
singly, scattering their bombs. It was in this raid that a bomb 
on the Embankment scarred Cleopatra's Needle and left holes in 
one of the bronze sphinxes, visible to this day. The British be- 
lieved that 26 bombers had attacked London; actually only five 
had gone the whole distance. Casualties were correspondingly 
light —19 dead, 71 injured: Eighteen British aircraft ascended, 
but only two caught brief glimpses of the Gothas, which by now 
were painted in dark mottled camouflage. 

In the ensuing night raids at the end of the month, the Gothas 
were joined by the remarkable and little known Riesen (Giant) 
aircraft, which after three years of experiment were at last ready 
for operational testing on the Western Front. Several large 
German industrial firms had taken contracts to build these huge 
machines, intended to supplement the Zeppelin as a long-range 
strategic bomber, but only the products of the Zeppelin Werke at 
Staaken near Berlin saw action against England. In August 1917 
Riesenflugzeugabteilung 501, commanded by Hauptmann Richard 
von Bentivegni, arrived at St Denis Westrem: it reported to the 
newly renamed BOGOHL 3, the England Geschwader, and was 
expected to co-ordinate its operations with Kleine's Gothas. The 
six aircraft of Rfa 501 were Staaken R VI’s, the largest aircraft 
to fly over England in two world wars. Their huge wire-braced 
biplane wings measured 138 feet 5i inches across. Between the 
wings were two nacelles, each housing two Maybach or Mercedes 
engines of 260 hp driving tractor and pusher propellers. In each 
nacelle, between the engines, was a cockpit for a mechanic, who 
was expected to repair breakdowns in flight. 

The massive enclosed fuselage measured 72 feet 6 inches in 
length. Right forward was an open observer's cockpit with bomb 
sight and gun ring. Just to the rear was a glassed-in cabin occupied 
by the two pilots and the aircraft commander. Instruments 
included a practical artificial horizon. Unlike the Gothas, the 
Giants had a radio transmitter and receiver for Morse code, and 
parachutes for the crew. Abaft the wings was a gunner's cockpit 
where one or two machine gunners handled two upper guns and a 
lower one firing under the tail. 660 gallons of fuel were carried in 
the tanks in the fuselage. Racks accommodated 18 220-pound 
bombs. Sometimes three 660-pound bombs were carried, and 
occasionally a single monster 2,200-pounder. 

Sixteen Gothas led the offensive against London opening on 
September 24; three reached the capital. A bomb landing in front 
of the Bedford Hotel in Southampton Row killed 13 people and 
injured 26. More bombs fell in Dover. One bomber crash landed at 
its base. Thirty English aircraft ascended but did not encounter 
the Germans. On the night of September 25, out of 15 Gothas only 
one reached London; more damage was done by three which 
bombed Camberwell and Bermondsey. One British pilot found 
and fired on a Gotha, pursuing it for ten minutes; the Germans 
admitted one aircraft missing. 

For the first time, two of Rfa 501’s Giant bombers joined the 
Gothas against England on the night of September 28. Twenty- 
five of BOGOHL 3's aircraft set out, but the night sky over the 
North Sea was full of towering clouds. On this account, 15 Gothas 
turned back, plus one more due to engine trouble. The remainder 
flew a short distance inland, scattering their bombs in poor 
visibility on Essex and Kent. Three were claimed by anti-aircraft 
gunners along the Kentish coast; in fact, the Germans had three 
Gothas missing, while six more crashed on landing at the bases in 
Belgium. Nor did the two Giants bomb London, though they suc- 
ceeded in reaching England, and received the congratulations of 
General von Hoeppner. 

On the next night, September 29, Kleine, for various reasons, 
was able to send out only seven Gothas, which were joined by 
three Giants. Three Gothas and one Giant (probably Bentivegni 


himself in R39) reached London, and their bombs damaged 
Waterloo Station. One Giant bombed Sheerness and bombs fell 
in various places in Kent. One Gotha was shot down in flames 
by anti-aircraft gunners at Dover. This was the last raid by 
the Giants for more than two months, but they had already shown 
several advantages over the Gothas— greater bomb carrying 
capacity, greater reliability as a result of having four or more 
power plants, superior navigation due to being fitted with radio 
and gyro instruments for blind flying and, as the future would 
show, greater resistance to attack. No Giant was ever brought 
down over England. 

September 30 saw 11 Gothas dispatched to London. The air 
crews thought they had hit the Admiralty, warehouses on the 
docksides and the City, but most of the damage was to houses in 
East London. By now, however, Kleine's handful of aircraft were 
achieving a significant effect on morale, totally disrupting the 
nightly repose of millions of Londoners, many of whom were 
spending the night in the Underground. Further, a recent innova- 
tion by General Ashmore — blind barrage firing — was causing an 
enormous expenditure of shells, fragments of which caused nearly 
as much damage as the bombs. 

Although everyone else, including Britain's leaders, had written 
off the Zeppelin as a bombing weapon, the indomitable Leader of 
Airships, Korvettenkapitän Strasser, still believed in them— as 
did his chief, Admiral Scheer. At a conference in Berlin on January 
26, 1917, Strasser proposed that the Zeppelins be lightened to 
attain altitudes of 16,500 feet or more with war load, and with 
ships built to these specifications, raids continued during this 
period. London was not attacked, though still ordered as a target; 
in practice, the raiders dropped their bombs ineffectively in the 
eastern counties and the Midlands. Strasser recognised that little 
material result could be expected, but pleaded that the raids be 
continued for their morale effects and to tie down defending guns 
and aircraft in the Midlands and the North, which the Gothas and 
Giants could not reach. The high altitude operations brought new 
problems — loss of engine power as a result of the thin air at alti- 
tude, and winds which at times carried the big airships incon- 
tinently over France— together with much misery for their crews. 
Oxygen was carried, but not used steadily as it should have 
been, while the men suffered terribly from cold, frostbite, fatigue 
and exposure. One painful loss occurred over England when on the 
night of June 16, 1917, the new L 48 was shot down in flames over 
Suffolk by an RFC pilot. Among those lost was Strasser's deputy, 
Korvettenkapitan Viktor Schütze. A frozen compass had led his 
flagship north inside the coast as dawn was breaking, while her 
commander believed he was already over the sea. 

As for the Allies, this period saw only the petering-out of the 
strategic bombing effort from Luxeuil. Operations early in 1917 
were hampered by bitter winter weather. Not until January 23 
did ten naval Sopwiths bomb blast furnaces at Burbach. There 
was one small raid in February, and two in March, again on 
Burbach. A single Handley Page 0/100 joined the wing in April 
and made a few night attacks. On April 14, 21 British and 
French bombers, escorted by 15 fighters, made a day raid on 
Freiburg im Breisgau, dropping leaflets announcing that it was in 


reprisal for German submarine attacks on hospital ships. This 
was the swan song of the naval strategic bombing squadrons, 
which were being broken up and sent north to replace the RFC's 
heavy losses in the Battle of Arras. A far louder cry for reprisals 
arose after the daylight Gotha attacks on London, but the activi- 
ties of the 41st Wing, established in October for reprisal bombing 
of German cities, belong to the next chapter. 
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Above: The engineer's compartment in the port engine nacelle of a 
Staaken RIV. One of the many remarkable requirements for the German 
'R' types was that the engines had to be serviceable in flight. Below: 
German bombs. These are of the type designed by the Test Establishment 
and Workshop of Aviation Troops to replace the earlier Carbonit type 
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BOMBS BY NIGHT 


Although the Germans led the way with strategic bombing, ad 
the Allies also produced large bombing aircraft and towards LN 
the end of the war started to launch large-scale night raids — : 

with few practical results. Below: A Caproni Ca 3 bomber 
caught in the searchlights 


It is a quarter to eight. Eight thousand feet 
above the coast near Dunkirk we move. My 
pilot is a senior officer, and I have never 
flown with him before, so I sit quietly and 
do not talk, as I watch carefully the dials 
of my petrol instruments, and also keep a 
careful eye on the country below. The pilot 
looks at the engines with a satisfied glance, 
and the machine swings round and points 
east. 

Soon the dim pattern of the Dixmude 
floods lie below, reflecting the gleam of a 
quivering star-shell In the sky above 
Thorout appears a dazzling Verey light 
which drifts and dies— German machines 
are abroad in the darkness also. Far below 
now lies Thorout, and for a minute or two 
its pale beam waves vainly and impotent 
in the moonlit sky, its strength so dissi- 
pated that it is useless. Soon south of Ghent 
we move, and see to our right the landing 
lights of the huge Gotha aerodrome of 
Gontrode. 

I stand up and look across the pilot, and 
count the lights. 

‘Eight on each side — two red at the west! 
I say. 

' make it more,’ he comments. ‘Count 
again" 

I make sure of my accuracy, and draw in 
my notebook a detailed sketch of the land- 
ing arrangements. 

‘Look!’ suddenly cried the pilot. "We've 
been heard" 

I peer down once more and see only the 
two red lights glowing on the ground. The 
two lines of white electric lamps have been 
switched off, for the drone of our engines 
has been heard high above the aerodrome. 

Suddenly I realise that we will be heard 
through the whole of our long journey. The 
absence of searchlights and shell fire in 
these undefended regions makes one for- 
get that from town to town, from village to 
village, the report of our progress is sent to 
1,000 military centres in a vast radius. 
Already our passage into virgin territory 
(for not for years has country east of Ghent 
been bombed at night) must be causing a 
sensation. Brussels must be apprehensive: 
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Aix-la-Chapelle is feeling anxiety: Cologne 
is uneasy. ... 

Far ahead I can see a light flashing and 
flashing in a regular code. I presume it to 
be near Brussels, and point it out to the 
pilot. In a few minutes through the slight 
haze of the distance appears a great num- 
ber of twinkling lights, and soon to our left 
I see a vast sea of glittering, shimmering 
gems, with lines of lights radiating out- 
wards from it like the tentacles of an 


octopus. I suddenly realise that it is’ 


Brussels, and with a cry of utter delight 
stand up to look down more clearly at it. It 
is a wonderful spectacle. There, in one wide 
sweep before my eyes, lies the whole city, 
triumphantly blazing out into the night. I 
can see the long lines of the boulevards 
stretching through the mass of lights, on 
the outskirts of which glitter little villages, 
from which also radiate the lines of street 
lamps, as though illuminated starfish lay 
here and there across the country. 

Brussels passes. Road and forest and vil- 
lage flow beneath us in a regular and ex- 
pected stream. Slowly the minutes go by. 
Ten minutes to ten says the watch. For 
over two hours we have been in the air, 
and our engines show no signs of wavering. 
On them alone now depend our chances of 
return. Soon I see far ahead of me the silver 
ribbon of the Meuse shining in the haze of 
the horizon, and then the lights of Na- 
mur, cold and sparkling, appear by the 
side of the river. I examine every tiny land- 
mark on the ground below, and check it 
with my map. There is no doubt. There lie 
the lights of the town — there lies the forest 
on its outskirts—there lie the two bridges, 
from one of which the thin black line of 
the railway trails off into the distance. 

"Namur" I say to the pilot. 

He looks down and flies round in a wide 
circle in order to examine every point, and 
to ensure for himself that no doubt what- 
ever exists as to the identity of the place. 
He is quite satisfied, and turns the machine 
towards the south-east. We cross the river 
south of the town as I explain to him my in- 
tentions. I want him to turn north-west, 


against wind, and to throttle the engines. 
We will glide down parallel to the railway 
line, which will help me to get a good line. 
We will reach the bridge at a low altitude, 
and I will drop my bombs. We will turn 
quickly down wind to escape. 

Before I crawl into the back I point out to 
him some very bright lights in the direction 
of the Namur Zeppelin sheds, which seem 
to confirm my supposition of the activity 
of German airships tonight. Then, with a 
final word of explanation, I stoop through 
the door behind my seat and lie on the floor 
of the machine. I slide open the little trap- 
door beneath the pilot's seat, and see a 
small square picture of moonlit country. 
Ahead there is just visible the curve of the 
river, and the black line of the bridge across 
it. Beneath me runs the railway track 
which is to be my guide. To my joy I can 
see, at one place upon this thin dark line, 
the intermittent red glowing of an engine's 
fire-box. In a swift moment I realise the 
actuality of the country below. For a second 
it ceases to be a map and becomes peopled 
with busy human beings. Oh, Namur 
(think D, ablaze with lights, you enjoy this 
moonlight night of late September, far, far 
from the turmoil of war, little conscious 
that overhead this very moment lies a fur- 
clad airman peering down at you, preparing 
to drop his terrific missiles, packed with 
fierce explosive! Laugh on in your cafés, 
you exquisitely-clad German embusqués! 
For me this moment is rich and ecstatic. 
Then the difficulty.of the task absorbs my 
mind. The noise of the engines has ceased. 
Through the machine sounds the faint rush 
of wind hissing and sighing round the 
tight-strung wires and planes as we sink 
lower and lower. My bomb-sight draws 
nearer and nearer to the bridge. Pressing 
the buttons of the direction indicator I steer 
the machine to right and left, as green or 
red glow the lights before the eyes of the 
pilot. The direction bar touches the bridge 
and drifts off to the left. I swing the 
machine round quickly, again the bar 
crosses the bridge, again it drifts off. We 
are flying slightly side to wind, and I can 


The largest wartime bomber used by the British in any numbers: a Handley Page 0/400 in flight over Germany with an SE 5a escorting it 
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scarce keep the head of the machine on a 
straight course. The pale-glowing range- 
bars draw nearer and nearer, with a slow 
progression, to the black edge of the silver 
river. Again I press the right button; again 
a green light glows; again the machine 
swings towards the bridge. The range- 
bafi cross the base of it. I press ovér the 
bomb handle quickly... and again. Clatter- 
click-clatter-click-click-clatter sound the 
opening and closing bomb doors behind me 
as bomb after bomb slides out into the 
moonlight depths below. For a moment I 
see the fat yellow shapes, clear-let in the 
pale light beneath me, go tumbling down 
and down towards the dim face of the 
country. 

I hurry back to my seat beside the pilot. 

‘Half dropped, sir. ’Fraid they will not 
get it. Oh! I am sorry, sir! We drifted!’ 


The first salvo misses 

One, two, three red flashes leap up in the 
water of the river some hundred yards to 
the south of the bridge. One, two more 
flashes, more rapid and brilliant, leap up 
on the moonlight embankment, leaving 
large white clouds of smoke. 

‘Jolly good! You didn't miss by much! 
he says encouragingly. 

Boom-boom-Boom-boom-BOOM! sound 
the five explosions as we turn. It is strange 
to look at Namur still sparkling beauti- 
fully with a wealth of light under the stars 
—still unchanged, though we know that 
the thundering clamour of these five un- 
expected explosions must have stirred up 
the placid life of the little tranquil town 
till it is seething like an ant-hill upset by 
the wayside. In the squares must run the 
alarmed population, rushing to and fro 
aimlessly, utterly terrified. In the military 
headquarters the telephones and tele- 
graphs must have burst into a sudden 
activity. The vibrant roar of the explosions 
must have been heard for a great distance. 
Even in remote Aix-la-Chapelle the stroll- 
ing Germans must have wondered at the 
far-away sound drifting to them under the 
stars. 

Again we fly to the south: again we turn 
and start on our second 'run' over the 
target: again I crawl into the back, steeled 
this time by a great anxiety and a great 
determination, for I realise the enormous 
responsibility which is mine. With this 
sense of responsibility weighing heavily on 
me I lie down, peering through the little 
square hole. My face is wet with the pers- 
piration of anxiety in spite of the intense 
cold of the biting wind: my hands shake : 
with excitement. I decide to take the 
machine to the river along the railway line, 
and slightly to the east of it, and then to 
judge the wind drift so that the machine is 
turned by it to the left, when I will press the 
starboard signal button and swing the 
machine at an angle across the bridge, and 
then drop my bombs. It is a great risk, and 
unless I judge exactly I will not succeed. 

In a fever of apprehension, and with my 
whole being concentrated on the relation 

f the fine wires and bars of my bomb-sight 
with the black thread of the railway far 
below me, I lie on the varnished strips of 
wood on the floor of the machine, my legs 
flung wide apart behind me, my bare hands 
and face frozen with the icy blast of wind, 
my uncovered eyes running with water. 
. Nearér and ‘nearer to the bridge draw the 
_ two: range-bars. Gently and rarely do I 
touch the starboard signal button, to swing 
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A night bomber airfield. The most dangerous 
moments in flight occur at take-off and landing, 
and the primitive facilities of First World 

War flying fields made these moments doubly 
dangerous, particularly when landing. 


the machine again and again to the right 
as the wind drifts it to the left. We are near 
the bridge— we are almost over it. I press 
the starboard button determinedly, and I 
see the glow of green light illuminate the 
dashboard. Totheright swings the machine. 
White glows a light as I press the central 
button. I look below quivering with 
anxiety. The machine ceases its leftward 
drift and swings to the right, and the two 
luminous range-bars are in line with the 
bridge. I grasp the bomb-handle and once, 
twice press it over. I look behind—the 
bombs are all gone. It is all over! The irre- 
vocable deed has been done! The failure or 
success of the long raid is sealed. I climb 
clumsily to my feet and look through the 
door beside the pilot. 

‘All gone, sir, I... Oh! look, look!’ 

Upon the thin black line of the bridge 
leap out two great flashes leaving a cloud 
of moonlit smoke which entirely obscures 
one end of it. 

‘Oh—damn good— damn good! yells out 
the pilot excitedly. “Hit it! Hit it! You’ve 
hit it! Oh — priceless — priceless!’ 

‘Good — oh, sir! I am glad. It is hit, isn't 
it, sir? Two of them. I am bucked!’ 

‘Something for you for this when we get 
back" he says. 'Oh! damn good—damn 
good, Paul. Priceless— priceless!’ 

I look round, and in the back of the 
machine I see a sight which left the clearest 
image of this raid in my mind. There 
stands the. moonlit figure of the tall good- 
humoured gunlayer, and with a charac- 
teristic gesture I see him put out his arms 
with the thumbs pointing upwards—the 
most sincere expression of congratulation 
he can deliver. My heart goes out in grati- 
tude to this solitary man who already, for 
nearly three hours, has stood alone on a 
thin platform in the back of the machine, 
watching and eager, knowing that he has 
no control over his destiny, that his life 
lies in the hands of the little figure whose 
black head he can see so far away from 
him in the nose of the machine. 

Now we'turn at once and start on our 
long homeward trail... Charleroi sparkles 
on our left. Near it at La Louviére flashes 
an aerial lighthouse, whose presence I 
record on my notebook. Having found our 
way to Namur by map, we seem to return 
by a kind of curious homing instinct. We 
know where we are as if by second nature. 
Indeed so little do I trouble that I mistake 
Courtrai for Roulers, but it makes but little 
difference. Such confidence have I in our 
safety, so lively is the moon-drenched 
night, so friendly are the undefended skies, 
that we fly on and on as in a stupor of utter 
bliss. We know that if we return we are 
famous, and we know that we will return. 
Song and laughter, and rich thoughts of 
far-distant Lendon and its proffered glories 
when next comes leave, fill my drowsy 
brain. I hug the pilot's arm affectionately. 
At twelve o'clock he was at Dover, now 
scarcely 11 hours after he is coming back 
from Namur. How wonderful it is—how 
wonderful he is! 

Ypres flickers to the left with its ever 
uneasy artillery fire. In our ease we do not 
even trouble to cross the lines as soon as 
possible, but fly on parallel to them, some 
five miles on the German side. At last we 
turn and cross slowly over the white blos- 
soms of the ever-rising, ever-drooping 
star-shells. 

[Reprinted from Green Balls by Paul 
Bewsher, published by Blackwood.] 
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The introduction of effective 
armament did much more than 
produce the fighter aeroplane 
— it led to the emergence of 

the aces, morale boosters for. 
the home front and inspiration: 
for the other pilots. At first 


these men wereindividualists _ > 
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—they had to be, for they wer 
the pathfinders. But as their 
skill grew and was passed on “ 
to others, their outstanding 
lightwas eclipsed by the 
‘packs’, whose very numbers 
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Airborne armament of a fashion came almost immediately in the 
war of 1914. In most two-seater aircraft on both sides the observer 
managed to carry at least a cavalry carbine, and, as early as 
September 1914, such relatively powerful aircraft as the Voisins of 
the French Escadrilles V14 and V21 began to mount Hotchkiss 
machine guns. It was only a question of time before someone 
brought down a hostile aircraft. 

The occasion came at 1005 hours on October 5, 1914, when a 
Voisin of V24 flown by Sergent Joseph Frantz with Sapeur Quen- 
ault as his mechanic/gunner encountered an Aviatik B-type of 
Feldfliegerabteilung 18: Quenault put 47 rounds into the Aviatik 
which dived into the ground and burned, killing Vizefeldwebel 
Wilhelm Schlichting and Leutnant Fritz von Zangen, the very first 
names on the long list of those who have died in air combat. 

Frantz' and Quenault's victory was typical of dozens of random 
encounters between opposing aircraft that followed. Airmen of all 
the armies were killed and captured as a result of such combats 
during the autumn of 1914 and the winter of 1914/15. But it 
rapidly became obvious to the flyers that fighting was a specialised 
task requiring manoeuvrable single-seat aircraft, not the clumsy 
and underpowered two seaters with which both the Allies and 
Central Powers were almost completely equipped. Efforts to pro- 
duce such a machine began about the same time in Britain, France 
and Germany. The problem was to devise a means whereby a 
machine gun could be aimed and fired by the pilot without undue 
distraction from his primary duties of controlling the aircraft. 

Roland Garros, the famous prewar French flyer, helped by the 
expertise of Raymond Saulnier of the Morane-Saulnier firm, de- 
veloped a steel deflector plate, wedge-shaped in cross-section, to be 
attached to each blade of the monoplane's propeller at the point 
where it was intersected by the fire from a Hotchkiss mounted on 
the cowling. After several unsuccessful tests, Garros and Saul- 
nier perfected their device so that it would reliably deflect bullets 
striking the propeller, without harming it; the majority of the 
bullets fired passed between the blades. Garros now had a machine 
with an easily sighted gun that he could aim by controlling his 
direction of flight. The fighter aircraft had been born. 

Garros first used his invention in combat on April 1, 1915. He 
flew up behind a German aircraft and opened fire from a range of 
only 30 feet. The German aircraft burst into flames and crashed 
behind the French lines, killing its crew. This grim event was to be 
repeated many thousands of times in the next four years. 
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Left: Max Immelmann, 
the so-called ‘Eagle 
of Lille’. Though he 

achieved a victory 
score of 15 by the time 
of his death on June 
18, 1916, his real 
importance lay in 
developing the art of 
aerial fighting and in 
boosting the morale of 
the German people. He 
and his mentor, Oswald 

Boelcke, were the first 

two German aviators to 

be awarded the Pour le 

Mérite. Right: Immel- 

mann and his mount, a 
Fokker Eindekker. 

Again, the importance 

of the Fokker was not 

that it was a good 
fighter, which it was 
not, but that it was the 
first true fighter and 
thus showed the way to 
the more efficient 
weapons of the future. 
Far right: Immelmann’s 
end: the collected 
remnants of his 
Eindekker. It is still 
uncertain how Immel- 
mann died, for the 

Germans claim that he 
crashed as a result of 
a structural failure in 
his aircraft, while the 
British claim that he 

was shot down by an 

FE 2b, which beforea 
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Twice more in the next three weeks Garros repeated his feat. 
Then on the 19th his Morane Parasol was forced down by ground 
fire while returning from a pointless bombing raid. He was 
captured and his secret fell into German hands. 

Garros’ Morane was examined by Anthony Fokker who, accord- 
ing to his story, returned to his factory and within less than a 
week conjured up a synchronising mechanism that would enable a 
Spandau machine gun to be fired between the propeller blades 
of his M5K single-seater monoplane, an aircraft based on the 
Morane layout. Later research has turned up the fact that work 
had been in progress on this device at the Fokker works for some 
months, but Tony Fokker never missed an opportunity to cast 
himself in a starring röle. At any rate when tested and demon- 
strated in the M5K the mechanism worked and the German 
army promptly placed an order for a number ofthe Fokker mono- 
planes, which received the military designation of E I. Late in 
May Fokker started on a combined demonstration and instruction 
tour of German operating units on the Western Front during which 
a small number of the best pilots in various Feldfliegerabteilungen 
learned to fly the machine. By the time he returned to Schwerin 
in mid-July, 11 pilots had received Fokker E I’s, which were now 
in full production. 


Immelmann, the ‘Eagle of Lille’ 

Max Immelmann was not only one of Germany’s first aces, but his 
character and combat tactics might almost be regarded as typical 
of a good fighter pilot. Called back up as a reserve NCO upon the 
outbreak of the war, he applied almost immediately for aviation 
training and was ordered to flight school early in November 
1914. He proved to be a slow pupil, but reached the front in mid- 
April and was then assigned to the newly formed Feldfliegerab- 
teilung 62, another of whose original members was the veteran 
Leutnant Oswald Boelcke. 

Immelmann was, in psychological terms, ‘other-directed’; the 
impression he made on his peers and superiors was very important 
to him and he wanted their opinions to be favourable. Somewhat 
envious of Boelcke’s sole stewardship of the section’s Fokkers, 
he persuaded the more experienced pilot to take him up in one and 
give him a bit of dual instruction. After the first landing, Immel- 
mann asked Boelcke to step out and made five good landings in 
succession. Three days later, on August 1, both went up to inter- 
cept an RFC bombing raid on their aerodrome, and Immelmann 


forced down an unarmed BE 2c, its sole occupant wounded. He was 
awarded the Iron Cross, First Class and received the congratula- 
tions of Boelcke, not unmixed with envy and incredulity at such 
luck. Thus started a more-or-less friendly rivalry that lasted 
almost a year. The two shared a victory on September 18 (which 
was Boelcke's third — he had rapidly caught up with his chief com- 
petitor). Five more followed in that autumn; then on a memorable 
day for both Immelmann and Boelcke, January 12, 1916, each shot 
down his eighth opponent and received the Pour le Mérite, the 
first award of this decoration to aviators. The era of the 'ace' had 
dawned. 

During these few months of the autumn of 1915 and early 
winter, the classic tactics of fighter aircraft evolved, still un- 
changed in their essentials more than half a century later. As first 
worked out by Immelmann and Boelcke and their contemporaries, 
they may be summarised as follows: 

e The ultimate position desired in aerial combat is that where 
one can shoot at one's enemy at a range from which he cannot 
be missed while he remains unable to shoot at one. In combat, 
with aircraft having guns firing forward, this position is directly 
behind and slightly above one's opponent. If he has guns firing aft, 
the preferred position is directly behind and below, out of his line 
of fire; 

o The basic defensive manoeuvre for an aircraft attacked from 
forward of the beam is to turn directly toward the opponent, 
thus presenting as small a target as possible and, by maximising 
the relative speed of the two aircraft, minimising the time he can 
keep one in his gunsight; 

@ The basic defensive manoeuvre for an aircraft attacked from aft 
of the beam is to enter and maintain as tight a turn as possible 
in order to make it difficult for one's opponent to get on one's tail 
and keep one in his gunsight; 

€ The basic offensive manoeuvre is to turn more tightly than one's 
opponent, thus flying in a circle of smaller radius and eventually 
into a position on his tail; and 

O The initial approach to an enemy should be from a superior 
altitude, and from such natural cover, such as the sun or clouds, 
as is available. By using a higher altitude, the patrol area may be 
better surveyed, and one may convert altitude to airspeed by 
diving in order to overtake an opponent and the airspeed back to 
altitude to withdraw from combat and regain position for another 
attack. 
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'The most important characteristics of a fighter aircraft thus are 
a high ratio of thrust to weight and low wing loading for manoeu- 
vrability. The manoeuvres most used in combat are the simple steep 
turn, dive and zoom climb, and combinations of the three. More 
elaborate acrobatics are seldom used and almost never effective. 


A peculiar individualism 

The scarcity of fighter aircraft and their initial dispersion among 
observation units accustomed the first aces to flying and fighting 
alone. However, they probably would have done so in any case. The 
qualities of daring and aggressiveness that characterised the best 
fighter pilots were likely to be accompanied by such traits as 
extreme individualism, impatience with authority, egotism that 
could easily turn into selfishness and a taste for the fruits of 
military glory—decorations and popular adulation. One must 
remember that most of them were very young men, some scarcely 
out of boyhood. 

The few months that followed the emergence of Immelmann and 
Boelcke have been called 'the Fokker era' by two generations of 
British historians. They accurately perceived that with the 
Fokker El and its principal successor, the E IIT, the German air 
forces gained a temporary material and moral ascendancy over 
their opponents. Interestingly enough, though, the Germans were 
largely unaware of the existence of this 'era'. They were too 
conscious of the very small number of fighter aircraft actually 
available to them. German records show 55 Fokker E-machines at 
the front on October 31, 1915 and only 86 at the year's end. 
The difficulty lay in the slow production of rotary engines. 

The Allies were no faster off the mark. Gustave Delage's classic 
Nieuport 11 appeared in the summer of 1915, almost simul- 
taneously with the Fokker E I. This little sesquiplane, nicknamed 
Bébé, was generally superior to the German fighter in per- 
formance, its only critical deficiency being its inadequate arma- 
ment of a single Lewis gun mounted on the top wing and firing 
over the propeller. However, the Nieuport factory was no more 
capable of going into large-scale production than was the Fokker. 
The same slow hand-building craftsmen's methods used before 
the war were still the norm, and by February 1916, only 210 
Nieuports of all types had reached the front, mostly two-seaters. 

The Royal Flying Corps was still largely equipped with the 
products of the Royal Aircraft Factory in mid-1915, and these had 
not been designed with air combat in mind. The prewar Bristol 
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and Martinsyde single-seater 'scouts' were made into makeshift 
fighters, although the original designs had not been produced 
with any notion of later arming the types. The first British single- 
seater fighter designed for the purpose, the Airco DH2, arrived in 
France in ones and twos as early as December 1915, but not in 
squadron strength until the following February. Like the Ger- 
mans, the RFC's initial disposition was to disperse its fighters as 
protection machines to the observation squadrons. 

The most marked superiority of the Fokker lay not in its per- 
formance, which was no better than those of its chief contemporary 
adversaries the Nieuport 11 and DH2, but in its armament. Here 
the British and French clearly had been out-thought and out- 
engineered. While their fighters had to make do with shakily 
mounted Lewis guns fed from 47-shot drums, the German 
machines had fixed Model 08/15 'Spandau' machine guns fed with 
500-round continuous belts. Allied pilots had to change drums 
every 47 shots while in combat and with their guns located in the 
windstream, and in any case only had room to carry a maximum 
of four extra drums. 

The next step in the evolution of fighter aviation followed 
almost immediately upon the emergence of Boelcke and Immel- 
mann. It came during the Verdun campaign, which opened on 
February 21, 1916. The importance of that epic series of battles 
to both the French and the Germans led to concentrations of air- 
craft on an unprecedented scale. Instead of a few dozens of 
machines being available to each side, now it was a few hundred, 
but only a very few of them were fighters. 

The Battle of Verdun was to be the crucible of French fighter 
aviation and out of that desperate fighting came her first aces. 
When the German offensive started, only one fighter escadrille 
was located in that sector. Within three weeks five more had 
arrived and were concentrated into a group at Behonne, just out- 
side Bar-le-Duc, a nominal total of 36 fighter aircraft. Oppos- 
ing them were 21 Fokkers attached to the German Fifth Army, 
divided into three groups located at Bantheville, Jametz and 
Anvillers. The latter group was commanded by Oswald Boelcke, 
sent down from the British front. 


Boelcke, quiet but aggressive 

The few Fokkers were used singly, mostly on escort missions, 
except for Boelcke's two-plane Kommando. The quiet but aggres- 
sive Saxon continued the tactics that had brought him success 
and fame, patrolling over the lines for the unwary. His first partner 
having been killed in an accident, he was joined at Sivry by the 
young Baron Erich von Althaus. It had not yet occurred to Boelcke 
to fly and fight in co-operation with another aircraft, and the two 
Fokker pilots operated independently over Verdun. On the French 
side, attempts were made to substitute some order for the flam- 
boyant individualism of their 30-odd fighter pilots, but the short- 
age of Nieuport 11's and the heavy losses suffered by the escadrilles 
would have prevented them from being carried out even had the 
pilots been willing — which they emphatically were not. 

As early as February 29, 1916 before the age of the aces was 
much more than six weeks old, Commandant du Peuty, command- 
ing the French air forces at Verdun, issued an order that began its 
end. The order specified that the mission of the fighter escadrilles 
was offensive patrols by several aircraft flying in formation, the 
objective of which was to find, fight and destroy German aircraft. 
This was a real innovation for the time, but it left unspecified 
whether or how aircraft were to fight in formation. In the event, 
the French escadrilles, when they obeyed the order at all, flew 
together without any idea of fighting co-operatively and combats 
invariably degenerated into duels between individual pilots. 

For the Germans the heroes of the air fighting over Verdun 
were the peerless Boelcke, who brought down a further ten air- 
craft, and Althaus, whose five victories brought him up to a total 
of nine, for which he was awarded the Pour le Mérite. The French 
had many more, chief among them in actual accomplishment 
being Jean Navarre who brought down seven, Charles N ungesser 
six, and Jean Chaput and Maxime Lenoir with four each. Navarre 
and Nungesser, both flamboyant figures, were the ones who 
caught the imagination of the public. Navarre was the first French 
ace. The son of a wealthy paper manufacturer, whose natural in- 
tolerance of authority was heightened by financial independence, 
he had been a military pilot since 1914 and had already been 
credited with two victories when the Battle of Verdun started. 
He shot down two within the French lines on February 26, and 
a further five during the next few months when his red-striped 
and skull and crossbones-marked Bébé became well-known to the 
soldiers. Navarre was reckless to the point of insanity. He claimed 
a distaste for killing, but took the most meticulous care to ensure 
that his victims did not escape. His method of attack was to fly 
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up to within a few feet below and behind a German aircraft, then 
stand up in his cockpit to sight his Lewis gun, trusting to the 
dubious stability of the Nieuport. It was a technique suited only 
to combat with unhandy, poorly armed two-seaters and utterly 
suicidal given any kind of competent opposition. As might have 
been expected, he was severely wounded in June and never fought 
again. Nungesser, crippled and battered in a bad crash in 1915, 
flew indomitably for four months at Verdun, with only will power 
keeping him alive. His particular technique, the same as Navar- 
re's, was based on point-blank shooting. He once confessed to a 
curious general that before pulling the trigger he closed his eyes: 
"when I open them, sometimes my opponent is falling, sometimes 
I am in a hospital" Charles Nungesser, with his jingling medals, 
his huge car and his Paris binges the archtype of the public image 
of the ace, held a roving commission in the French air service. 
Despite an endless succession of wounds and crashes, he survived 
the war, credited with 45 victories. 

The struggle for the ancient citadel of Verdun cost the French 
almost 100 aircraft and the Germans around 30. Most of the 
French losses were inflicted by two-seater 'combat' biplanes, of 
which the LVG CII was the best. Proportionately more of the 
German losses were due to the French fighter pilots. The tactics 
were based on the individual pilot seeking targets of opportunity. 


The fighter's influence grows 

The lessons of Verdun now were to be applied on a larger scale as 
the centre of gravity on the Western Front shifted to the Somme. 
The aviation buildup for this campaign was even more impressive 
than for Verdun. The Royal Flying Corps concentrated 185 air- 
craft, the French around 201 against 129 German machines. The 
RFC, recognising almost as soon as the French and long before 
the Germans the need for concentrating fast single-seater fighters 
into specialised squadrons, fielded four of them, Nos 24, 29, 32 
and 60. Unfortunately their equipment was not adequate to the 
concept: the first three operated the flimsy, underpowered DH2, 
No 60 the treacherous Morane Bullet. The Germans were cursed 
with heterogeneous equipment, Kampfeinsitzer-Kommando Nord, 
one of their two fighter units, being composed of two new Halber- 
stadt D II's, six Fokker E III's, one Fokker E IV and one Pfalz 
E IV. However, their major handicap was the fact they were 
grossly outnumbered. Not only did they have the aggressive, 
confident RFC to deal with, but the French concentrated six 
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Above right and above: Charles Nungesser, France's third highest 
Scoring ace, who achieved 45 victories. He is seen here in the cockpit of 
his Voisin 10 of VB 106, before his rise to fame as a fighter ace. It was 
while flying the lumbering Voisins of VB 106 that Nungesser first gave 
evidence of the pugnacious spirit that was to lead him to flying fighters. 
He revelled in macabre individual markings, skull and crossbones. 
coffins and candles, perhaps in the hope that being surrounded by so 
many unlucky markings would ward off the real thing. In fact, 
Nungesser's career in the air was punctuated by aseries of crashes, 

in both cars and aeroplanes, but he survived the war only to die in an 


attempt to fly across the Atlantic in 1927. An impulsive and daredevil 
pilot, he did not hesitate to plunge into the most dangerous situations 
| if he thought that there was even the most remote chance of success. Had 


he not been so impetuous, he might have ended the war with a score 
very near that of René Fonck, the Allied ace-of-aces, who reached a 
total of 75 victories and with whom at one time Nungesser had a great 
rivalry. Above left: Jean Navarre, an ace with 12 victories, was the first 


French ace to achieve widespread fame. It was the concentration of 


German aircraft around Verdun in the early days of 1916 which gave 
| Navarre his chance, but soon after this he was shot down and severely 
| wounded, and did not fly again during the war. He habitually wore a lady's 
l silk stocking as a flying helmet, a bizarre but functional and 
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escadrilles of Nieuports at Cachy. Thus on July 1, the day the 
Battle of the Somme opened, only 19 German fighter aircraft 
faced 66 British and about 72 French. 

The result of the Allied superiority was predictable; the few 
German fighters were simply brushed aside, and British and 
French aircraft, although they suffered considerable losses, had 
effective command of the air. During July and August the Ger- 
mans lost 51 aircraft in combat. No German fighter pilots achieved 
prominence during this first phase of the air battle. Although 
the Germans began the regular use of co-operative tactics, their 
numerical and material inferiority rendered them completely 
ineffective. 

Max Immelmann had been killed on June 18, the British claim- 
ing that he had been shot down by an FE 2b, the Germans assert- 
ing that a fault in his synchronising gear had caused him to shoot 
off his own propeller. The truth of the matter will probably never 
be known with certainty. At any rate his death was a blow to the 
morale of the German public, and the authorities did not care to 
risk another one. Boelcke, recently promoted to Hauptmann 
(Captain), was now worth more as a national hero than as a 
soldier, and by order of the Kaiser he was grounded and des- 
patched on a tour of Germany's forces in the East. However, the 
events of July and August on the Somme overtook officialdom's 
attempt to preserve Boelcke under glass. Oberstleutnant (Lieu- 
tenant-Colonel) Hermann Thomsen, the de facto chief of the 
German army's flying forces, had decided to organise seven 
Staffeln (squadrons) of single-seat fighters, and Germany's most 
successful fighter pilot now was hastily recalled to command one. 

The new units were to be equipped with D-class machines 
(D-class denotes armed single-seater), largely the radical new 
Albatros D I and D Il, with a scattering of Fokker D III’s and 
Halberstadt D II's. The Albatros machines were sturdy stream- 
lined biplanes with two synchronised machine guns, 1,000 rounds 
of ammunition and almost twice the horsepower of the Nieuport 
and DH2. Four of these Jagdstaffeln were assigned to the First 
and Second Armies on the Somme, and Oswald Boelcke's Jagd- 
staffel 2 was one of them. Boelcke returned from Russia with 
two pilots from his brother’s unit, both recommended as poten- 
tially good air fighters. One of them was a 37-year-old colonial 
called Erwin Bohme. The other was a lieutenant of Lancers, 
Manfred, Freiherr von Richthofen. These two were the only pilots 
he recruited personally. Otherwise he took whoever was sent to 


87 


Below: Richthofen's 
Jasta 11 at Douai early 
in 1917. Richthofen's 
Albatros D IIl is second 
from the front, without 
a prominent cross on 
the fuselage. Right: A 
German postcard of 
Boelcke and his last 
victory. Boelcke was 
the real father of 
disciplined air fighting. 
Far right: Undefeated 
in the air, Boelcke 

lost his life in a mid- 
air collision with his 
friend Erwin Bóhme, 
who succeeded him as 
leader of Jasta 2. Oppo- 
site page left: The ace 
of aces, Manfred von 
Richthofen, who shot 
down 80 Allied aero- 
planes, most of them 
the vital two-seater 
reconnaissance and 
artiliery spotter types. 
Not a brilliant pilot, 
Richthofen achieved 
his successes by superb 
shooting. Opposite 
page right: A morbid 
hobby— his victims’ 
serial numbers as 
Richthofen's wallpaper 
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The new age of chivalry, with 
knights like Guynemer, or the 
cold ruthlessness of hunters 
like Manfred von Richthofen? 


him. In a frantic two weeks he trained his eager fledglings to fly 
as a homogeneous unit rather than in the random individual 
patrols hitherto used, and to sacrifice individual scores for Staffel 
scores through teamwork. He whetted their appetites during their 
training period by going out alone every morning before break- 
fast, 1915-style, running his victories up to 25. Jagdstaffeln 1 and 
3 had already been in action when Boelcke's pilots finally got their 
new Albatros machines and Boelcke judged them ready. On 
September 17 Jagdstaffel 2 burst on the startled RFC like an 
avalanche. 


The Allies outclassed 

During the months of September-November 1916 Jagdstaffel 2 
Shot down 76 British aircraft for the loss of seven of its own. 
Together with the other two fighter Staffeln it completely reversed 
the air situation on the Somme. The new German aircraft com- 
pletely outclassed the new Nieuport 17 and the primitive DH2, 
and Boelcke's tactical leadership and personal example gave to 
German aviation an élan it had never before possessed. In October 
German losses fell from 27 the previous month to 12, while Allied 
losses were 88. However, one of the 12 was Oswald Boelcke. In 
a combat on the 20th, he and Erwin Bóhme collided lightly, but 
it was enough to make his Albatros uncontrollable. His pilots last 
saw him diving ever more steeply into the clouds. So died the 
chivalrous Oswald Boelcke, at the height of his fame. But he left 
German fighter aviation a legacy it was never to lose, and which 
was to cost many British and French lives. 

While Boelcke was the outstanding German hero of the Somme 
campaign, the British and French each produced rivals. In the 
RFC it was Albert Ball, in the French service, Georges Guynemer. 

Albert Ball was the first British ace to achieve a service-wide 
reputation as an air fighter and the first to become well known to 
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the public. A shy charming boy of 20, he was at first an indifferent 
pilot, a characteristic he shared with many other famous fighter 


pilots, including Richthofen. But his individualistic nature 
rebelled at the dull, hazardous routine of the observation pilot 
and he seized the opportunity to fly a Nieuport fighter that was 
assigned to No 11 Squadron. In this machine he began his fighting 
career in May 1916. Like all the early aces, his tactics started with 
the simple ambushing of careless or indifferently defended two- 
seaters. However, as he acquired experience and confidence he 
began to make single-handed attacks on formations of German 
aircraft, which at that time were mostly LVG and LFG Roland 
C II armed two-seaters. His preferred position was a few yards 
directly beneath his opponent, who he would then shoot by npe 
up his single wing-mounted Lewis gun. Ball attacked, shot an 
escaped very quickly, taking advantage of the preoccupation of 
a close formation with stationkeeping. In late August he went to 
No 60 squadron, which had just been pulled out of the line and 
re-equipped with Nieuports after having suffered disastrous 
losses. In the congenial atmosphere provided by No 60's under- 
standing CO, Major Smith-Barry, the temperamental Ball 
thrived. During the last week of August and in the following 
month, Albert Ball became the most successful British fighter 
pilot of the period. His service with 60 Squadron overlapped the 
arrival of the first Jagdstaffeln on the British front by only about 
three weeks, during which his solitary patrol habits and the 
wariness of experience prevented him from falling victim to the 
new German equipment. Indeed he shot down two aircraft of 
Boelcke's Jagdstaffel 2 in a week. When Ball was sent back to 
England on October 4, he was recorded as having crashed 10 
German aircraft and ‘forced to land’ another 20, plus one ‘out of 
control’. The vague categories of victory used by the RFC in- 
flated his score far beyond the actual accomplishment, which was 
that he had shot down nine German aircraft. But the importance 
of Albert Ball did not lie in the material achievement, but in his 
effect on RFC morale at a time when it was being outfought by 
a numerically inferior enemy as a result of superior equipment 
and more intelligent tactics. Ball proved by example the eternal 
importance of aggressiveness and daring and he did so when it 
was of particular value to Britain. 


The incomparable Guynemer 

The aces often are compared to the knights of the Middle Ages, 
and the simile is not a bad one. It is particularly apt when applied 
to Georges Guynemer. The impetuosity, fierce pride and im- 
mensely strong personality of this tall, dark youth found its 
natural outlet in air fighting. A schoolboy in 1914, he was a legend 
to his countrymen when he was killed three years later. Admitted 
reluctantly to aviation upon his peremptory demand, he went to 
Escadrille MS3, where he and his gunner scored a victory on 
July 19, 1915. The unit, converting to Nieuports, was sent to 
Verdun, but Guynemer was shot down and severely wounded 
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before he could make a name for himself on that front. He entered 
his heroic period during the Battle of the Somme, shooting down 
his ninth victim on July 16 and his 23rd in November, as that 
dreadful campaign was in its final throes. In tactics Guynemer, 
like Immelmann, used no tricks. He flew sometimes alone or, more 
often, with another aircraft. He rarely hesitated to attack a 
German formation, and his attacks were usually deadly because 
he was a superb shot. From the Somme he went on from success 
to success. By the end of April 1917, he was the leading Allied 
ace, credited with 36 victories; most of these can be verified by 
historical research because so many of them were shot down 
within the French lines. Even when commanding his escadrille 
he was an enigma, a distant figure who would not lead but fought 
his own solitary battles. Like some hero in a myth he was doomed 
and knew it. But while he lived he personified the classic French 
warrior. 

As November 1916 came, both sides were approaching ex- 
haustion. With the exception of Guynemer and a relatively few 
others, the concentration of French fighters at Cachy lost its 
effectiveness with the appearance of the Jagdstaffeln. The single- 
or two-aircraft patrols that the pilots insisted upon flying were 
unable to cope with the formation tactics of the Germans. The 
campaign that had begun so brightly ended with the French 
quiescent and the British fighter pilots struggling ineffectively 
against superior equipment and tactics. The plight of the RFC 
was epitomised on November 23 when Major L. G. Hawker, VC, 
the brilliant CO of No 24 Squadron, encountered Manfred von 
Richthofen in single combat and was shot down after a most 
gallant fight. Hawker, a veteran fighter pilot from the old Bristol 
Scout days of 1915, was almost certainly Richthofen’s superior in 
piloting skill and was no less brave; the outcome depended solely 
on the immense superiority of the Albatros D Il over the DH2. 

More or less by unspoken mutual agreement, the air fighting 
over the Somme drew to a close by the end of the month. During 
this respite the Germans continued the expansion and re-equip- 
ment of their fighter arm. The original seven Jagdstaffeln grew to 
37, 36 of which were stationed on the Western Front. The Alba- 
tros D III followed hard on the heels of its predecessors and by 
early spring equipped many of the German units. This expansion 
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was difficult for the older organisations, who found themselves 
stripped of all their veterans to command the new Jagdstaffeln. 

The RFC received nine new fighter squadrons during the 
winter: however, the older fighter squadrons continued to operate 
the types that had been found inadequate during the Battle of 
the Somme. Many of the best British pilots had been lost or fought 
to exhaustion during that campaign, and most of the new arrivals 
were insufficiently trained and without combat experience. The 
RFC was not ready to fight another major offensive action. How- 
ever, this was precisely what it had to do. Sir Douglas Haig had 
been directed to support Nivelle’s French offensive on the Aisne, 
and thus was forced to undertake a large-scale attack on his front. 
The situation of the RFC was almost a guarantee of disaster in 
the air, and this was what in fact occurred. 

The RFC and RNAS had 385 fighter aircraft on the front for 
the Battle of Arras, opposed by only. 114 German machines. How- 
ever, the Germans were superior in every other aspect: their 
aircraft were better, they combined a defensive strategy with 
aggressive tactics, and they had high confidence in themselves 
and their equipment. During the month of April, 1917 — "Bloody 
April’—they shot down 151 RFC and RNAS aircraft for the loss 
of about 70 of their own. No less than 88 of these aircraft fell to 
Jagdstaffel 11, commanded by Boelcke's pupil Manfred von 
Richthofen. He gained 21 of these victories himself, and by the 
end of the month had a total of 52. Other notable aces of April 
were Kurt Wolff of Jagdstaffel 11 with 21 victories, Lothar von 
Richthofen (Manfred's brother) and Karl Emil Schaefer of the 
same unit with 15 each, Otto Bernert of Jagdstaffel Boelcke with 
11, and Sebastian Festner of Jagdstaffel 11 with 10. 

It was the combination of tactical skill and better aircraft that 
brought a victory of such magnitude to the Germans. Their 
tactics were the sophisticated opportunism of the true military 
professional: when their fast-moving formations encountered 
groups of aircraft of smaller size or inferior performance, they 
attacked persistently until all their opponents were shot down. 
When they found themselves dealing with superior numbers or 
with aircraft of better performance (only the Sopwith Triplane 
matched the Albatros D III at this time), they would hit and run. 

On May 7, 1917 another symbolic tragedy occurred, underlining 
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April 1917: the end of 
the solitary hunter's day 
in the air with the arrival 

of the packs — the colourful 

German ‘circuses’, the élite 
French groupes and the 
constant and aggressive 

British patrol flights 


Below left: The members of Jasta 77 in March 1917. From left to right, 
standing, are: unknown, Leutnant Hintsch, Vizefeldwebel Festner, 
Leutnant Emil Schaefer, Rittmeister Manfred von Richthofen (in the 
cockpit of his Albatros D Ill), Oberleutnant Kurt Wolff, Leutnant 
Georg Simon, Leutnant Otto Brauneck and, sitting, Leutnant Esser, 
Leutnant Krefft and Leutnant Lothar von Richthofen (on the ground), 
Manfred's brother. The known total of Allied aircraft destroyed by this 
group of men is 204. Below: Part of the opposition: the personnel of 
56 Squadron, RFC. Though the British did not in general band together 
their best pilots into special units, as did the French and Germans, 
56 Squadron was one of the exceptions. From left to right, standing, are 
Lieutenants Gerald Maxwell, W. Melville, H. Lehmann, C. Knight, 

L. M. Barlow and K. J. Knaggs. Sitting are Lieutenants C. A. Lewis and 
J. O. Leach, Major R. G. Blomfield, Captain Albert Ball and Lieutenant 
R. T. C. Hoidge. The total victory scores of the aces in this group 
amounted to 124. The normal British practice was to allocate pilots, 
regardless of any skill they might possess as fighter pilots, to any 
squadrons in need of replacements. The result of this practice was that 
the influence and example of the better pilots was more evenly spread, 
and this raised the general standard of fighter squadrons. On the 
German side, the posting of pilots of above average ability to special 
units meant that the remaining Staffe/n were deprived of theirexample 
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the lessons of the previous months’ air fighting. A German in- 
fantry unit saw a British SE 5 emerge inverted from a low-hanging 
cloud and fly into the ground. Its pilot was Albert Ball, returned to 
France only to die. Neither he nor his aircraft showed any signs 
of combat injuries; without much doubt he succumbed to vertigo 
in the overcast and crashed before he had time to recover. It was 
perhaps as well that one of the supreme exponents of individual 
air fighting passed on at the end of the age of individualism. The 
surviving aces of the early period would fight on, most to die in 
their turn, some to adapt to the new methods and survive the war; 
other free spirits would emerge to fly and fight alone. But after 
April, 1917 the emphasis in air combat changed from the solitary 
ace to the tactics of interdependence and prudence. 
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BLOODY APRIL 


“Bloody April’ 1917 marked both the high and 
low water points of the Allied struggle for 
mastery of the air over the Western Front. The 
Germans, though inferior in numbers, were 
introducing superior machines, and the Allies' 
pilots had to exert all their courage and 
tenacity to match and then beat the German 
effort. D. B. Tubbs. Above: Allied fighters, such 
as this Nieuport, were still handicapped by 
inadequate armament. Below: Shepherd and 
charge: a Nieuport seen from the Farman 
itis escorting 


The four months which culminated in ‘Bloody April’, 1917, taught 
one very important lesson: numerical superiority in the air cannot 
make up for technical inferiority. The preparations for the Battle 
of Arras and the battle itself came at a time when the Royal 
Flving Corps was suffering from a preponderance of obsolete aero- 
planes, inadequate training for pilots and slow delivery of new 
types. The German air force, on the other hand, had recently been 
reorganised, new fighter aircraft were in production and, most 
important of all, morale, thanks largely to the inspiration of 
Oswald Boelcke, recently killed in an accident on the Somme, was 
higher than it had ever been. It is significant that when General 
Nivelle was discussing his proposed big push at a London con- 
ference in January, Sir Douglas Haig expressed the view that 
the Royal Flying Corps would not be ready for an offensive by 
April 1. At the same time Nivelle's plans greatly extended the 
front for which the British armies were responsible—they were 
to relieve the French as far south as the Roye-Amiens road, so 
that the French C-in-C could concentrate his forces and deal the 
Germans a tremendous blow on the Aisne, a blow which was 
supposed to rupture their line ‘within 24 or at most 48 hours’. 

However, in February Allied grand strategy was neatly upset 
by the German High Command. Instead of waiting for the pincer 
movement which was to have nipped off the salient created by the 
Somme fighting, the German armies moved back to the Hinden- 
burg Line defences they had been building throughout the winter. 
After much bad weather had hindered flying, a patrol of RFC 
Sopwith Pup single-seaters returned from offensive patrol to report 
large dumps burning and villages in flames: the salient was being 
evacuated and the country between the old and the new front 
lines laid waste in a 'scorched earth' policy. Complete plans for 
the German withdrawal were captured on March 14 and a British 
advance accordingly planned for March 17. For the first time since 
1914 there would be something approaching open warfare as the 
British Fourth and Fifth Armies moved steadily forward for the 
next two weeks. There was little air opposition because on March 3 
the Germans in their turn had captured General Nivelle's strate- 
gic plans for the great thrust on the Aisne and were massing their 
air forces to the north and south of the fighting around the Hin- 
denburg Line, knowing that no important offensive could be 
launched from the now fluid British front line. The Aisne/Cham- 
pagne sector was the affair of the French, and the main RFC 
concentration, supported by RNAS fighter squadrons, was on the 
Third Army front near Arras, and opposite the German fighter 
station at Douai, once the home of Immelmann and Boelcke, now 
HQ of Manfred von Richthofen's new Jagdstaffel 11, with V- 
strutter Albatros D IIIs (160/175-hp Mercedes D IIIa in-line water- 
cooled ‘six’). 

During the British advance to the Hindenburg Line, 'Contact 
Patrol techniques learned on the Somme were put into effect, 
Aeroplanes co-operated closely with infantry and cavalry, carrying 
messages (dropped in message-bags), and sending out W/T 'zone 
calls', identifying tactical targets for the gunners and discovering 
(usually by drawing infantry fire) the German strongpoints. In 
practice aircraft were little needed, since opposition was slight 
and ground communications (cavalry and field telephone) reason- 
ably effective. For long-distance reconnaissance of and behind 
the Hindenburg Line the army wings of the Fourth and Fifth 
Brigades, RFC, made some use of single-seater fighters— a return 
to the original idea of 'scouts'. Photographic maps of the line were 
made by FE 2bs of No 22 Squadron escorted by No 54's Sopwith 
Pups (80-hp Le Rhóne rotary). 

The Battle of Arras began for the ground forces on Easter Mon- 
day, April 9, for the airmen five days before that. Their job was to 
clear the air of German machines so that corps aircraft of the 
First Army (holding a line roughly from the Béthune-La Bassée 
road south to the village of Angres, opposite Loos) and the Third 
Army (concentrated opposite Vimy Ridge and down to the Scarpe) 
could get on with their work of trench-mapping, artillery ranging 
and counterbattery work. 

The German air force, well equipped with tractor single-seaters 
— Halberstadt and Albatros scouts, each armed with a pair of 
LMG 08/15 machine guns synchronised to fire through the pro- 
peller, in contrast with Allied machines' one gun, had profited by 
the lull between the Battle of the Somme and the Battle of Arras 
to train the hand-picked pilots of which the new Jagdstaffeln 
(fighter squadrons) were composed. A steady procession of sitting 
targets was provided by the BEs of the RFC on corps work or long- 
range reconnaissance, when head-winds often reduced cruising 
speed to a snail's pace. 

The RFC now learned the dangers of standardising and keeping 
in service an obsolete machine. A formation of six BE bombers, 
each virtually unarmed, required an escort of six FE 2b fighter- 
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reconnaissance aircraft plus an ‘umbrella’ of six Sopwith Pups 
—an expensive way indeed of delivering six 112-pound bombs or a 
shower of 20-pound Cooper bombs from 6,000 feet with primitive 
bomb-sights. But Major-General Trenchard, commanding the RFC 
in France, and his French opposite number, Commandant du 
Peuty, in charge of the Groupement de combat on the Aisne, 
believed firmly that an offensive policy must be maintained what- 
ever the cost. The aeroplane, they held, could not be used de- 
fensively because the sky was too vast. ‘Victory in the air,’ de 
Peuty announced in a note from GQG on April 9, ‘must precede 
victory on land.' Again, 'Your task is to seek out, fight and destroy 
l'aviation boche. The constant presence of Allied aircraft far 
behind the German lines not only worried the civilian population 
but pinned down quantities of fighters and AA gunners who could 
otherwise have been employed against 'corps aircraft' engaged in 
vital mapping, artillery spotting and 'counterbattery work above 
the trenches. Furthermore, reasoned Trenchard, if his airmen 
managed to retain the initiative when poorly equipped, there 
would be absolutely no holding them when equipment improved. 
Events were to prove him right. 

April 1917 started early upon its ‘Bloody’ reputation. In the 
five days before the infantry attack, in a snow-storm, on April 9, 
75 British aeroplanes were shot down with a loss of 105 crew 
(19 killed, 13 wounded and 73 missing). Wastage too was very 
high: 56 aeroplanes crashed and written off. Pilots were being 
posted to squadrons with as little as 10 hours solo to their credit 
and often with no experience whatever of the type they were to fly 
in combat. The average expectation of life for a British airman 
on the Western Front during the month of April 1917 was 23 days. 
The 25 squadrons, one third of which were single-seater units, 
lost 316 airmen killed in action from an establishment of 730 air- 
crew, a casualty rate of over 40% not counting those wounded, 
missing and grounded. 

A magnificent exploit on the credit side, however, was a raid on 
Douai aerodrome by FE 2ds of 100 Squadron during the night of 
April 5/6. Two days later the FE 2ds made another raid on Douai, 
bombing the aerodrome and railway station twice. Meanwhile the 
squadron's two FE 2bs, whose armament of Vickers one-pounder 
pom-pom guns had arrived only that day, attacked trains and other 
ground targets. 

The worst piece of news reaching RFC HQ during the opening 
week concerned the Bristol Fighters, of which so much had been 
expected. Six F2As led by Captain W. Leefe Robinson, VC, of 
Zeppelin fame, had been ‘jumped’ by Manfred Freiherr von Richt- 
hofen and four of his Staffel in Albatros D III single-seaters from 
Douai. Richthofen shot down two, and two more fell to his com- 
rades; the remaining two reached home, one badly damaged. 
From the wreckage the Germans could learn only that the un- 
identifiable engine was a V-12 of considerable power. The lesson 
drawn belatedly by the RFC was that the Bristol should be flown 
like a scout, using the synchronised Vickers as main armament, 
the observer's Lewis being a heaven-sent bonus to protect the tail. 
Flown thus, the Bristol was a most formidable fighting machine, 
and was to make a great name for itself later in the war. 

In the opening days of the Battle of Arras air fighting ran through 
the gamut of aerial tasks: unsuccessful attacks on kite balloons, 
artillery shoots to flatten German wire, photography, bombing 
and fighting. As infantry moved forward through unseasonable 
Easter snow, contact patrol aeroplanes, using Klaxon horn and 
Verey pistols, kept track of the advance. Zone calls were sent out 
to indicate special targets, and the gunners' response proved so 
prompt and accurate in counterbattery work that aircraft were 
able to turn upon infantry targets — the 'trench-strafing' which was 
to become a permanent and hazardous feature of squadron life. 
On the 10th, Nieuports of 60 Squadron went on tactical photo- 
graphic reconnaissance, an unusual job for single-seaters. On the 
11th Richthofen equalled Boelcke's score of 40 by shooting down a 
BE 2c of No 13 Squadron which lost a wing as it dived. Miracu- 
lously the crew escaped with bruises. 

Unwilling to leave the front for a spell of celebration— and 
propaganda —leave, the Jasta commander insisted upon adding 
one more to his score. In fact he added two: on April 13, the first 
fine day of the battle, an RE 8 shortly after 0830 hours and an 
FE 2b at mid-morning. The former was one of six RE 8s, in which 
four were escorting the other two. All six were shot down, be- 
cause the slow and cumbersome biplane was no match for a single- 
seater and by a series of misfortunes the OPs of three Spads, six 
FE 2ds and a flight of Bristol Fighters which were supposed to 
escort them past Douai failed to appear. Richthofen was allowed to 
remain at the front. British ‘Offensive Patrols’ met tew HA (Hos- 
tile Aeroplanes), which were all joining in the battle, but RFC 
bombers were active all day, and that evening's mission against 
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Left: The credit and debit of Bloody April’, in which the RFC suffered air crew losses totalling 40%. Right: A Spad VII over the Hindenburg Line 


Henin-Liétard railway station shows the scope and complication 
of such missions. Six 230-pound bombs and seven 112-pounders 
were dropped, the force comprising 12 Martinsyde G 102 'Ele- 
phants' escorted by five Spads and six Sopwith Pups, plus nine 
FE 2d pusher bombers with an escort of six Nieuports. Only one 
Martinsyde was lost, but on the way home the FE leader mis- 
took a patrol of V-strutter Albatros for friendly Nieuports, and 
Jasta 11 claimed three more victims. 

It was a high time for the great individualists, the as (aces) 
as the French called them. The activities of the great fighter pilots 
are dealt with in another article, but it may be noted here that 
Boelcke's record score of 40 was being chailenged not only by his 
pupil, Richthofen, but also by the Frenchmen Georges Guynemer 
and René Fonck, and the young Englishman Alfred Ball. Guyne- 
mer and Ball, particularly, believed in hunting alone and attack- 
ing unseen from extremely close range, although they took part 
also in Flight and Squadron patrols. 

Thanks largely to Boelcke, whose Jagdstaffel had practised full 
squadron take-offs and patrols as early as September 1916, much 
had been learned about fighter tactics. Acting at first in pairs as 
Boelcke and Immelmann had done in the Fokker Eindekker days, 
single-seater pilots had learned to operate in flights of three, or, 
preferably, four (two pairs), under a flight commander. After 
trying line-ahead, line abreast and echelon formations, both 
sides hit upon the Vee (‘vic’) and diamond, with the leader in 
front where his view was clear and his Verey light or ‘wing wag- 
gling’ signals could be seen. Pilots picked their own targets when 
the signal to attack was given, and reformed afterwards at a pre- 
arranged rendezvous. Four machines were regarded as the 
maximum for one leader to control, and when larger formations 
were used these were built up from several groups each under its 
own flight commander. 

Into the battle the High Command of the Luftstreitkräfte moved 
reinforcements comprising two Jagdstaffeln (fighter squadrons), 
four Abteilungen of corps aircraft, and two Schutzstaffeln of 
armoured close-support biplanes with downward-firing guns, the 
new AEG J I two-seaters (200-hp Benz water-cooled six-cylinder 
engine). Their appearance coincided with the withdrawal of No 3 
(Naval) Wing from Luxeuil, the base from which Sopwith 13- 
Strutters had been engaged in strategic bombing of Germany. 
This enterprise, very much to the taste of RNAS pilots, was not 
relished politically by the French, who feared damage to the 
property of loyalists in Alsace-Lorraine and lived in dread of re- 
prisals against French towns including Paris, which lay alarm- 
lingly close to the front. 

The second phase of the Battle of Arras opened on April 16, 


when General Nivelle launched his widely publicised offensive 
on the Aisne. The fighters were commanded by Commandant du 
Peuty, the able ex-cavalryman whose 'offensive thinking' had 
early influenced Trenchard. Du Peuty was still under 40, a fact 
which did not endear him to certain senior officers. Under his com- 
mand came Groupes de combat 11, 12 and 14, plus three escadrilles 
of Nieuport and Caudron machines —on paper four groupes, or 200 
aeroplanes. In fact he had 131 machines on April 16, and only 
153 by April 21, his maximum, to which could be added 30 mach- 
ines from the Paris defences. Staff arrangements were woefully, 
and it seems almost wilfully, muddled. Pilots were sent to Le 
Bourget on ferry duty who should have been in action, and the 
front of the Groupe des Armées de Reserve was divided geographic- 
ally, not according to commands. The staff had also decreed, on 
April 1, that each army must file its expected air requirements 
by 2000 hours the previous day. 


German supremacy 

There were to be six standing patrols along the whole front, three 
for each sector comprising: 

9 two patrols (one offensive, one defensive) at 6,000-8,000 feet 
(corps aircraft height); and 

9 one high patrol. 

There was no zone call system, and often fighter escadrilles were 
not warned of local attacks or changes of plan. 

German fighter supremacy was such that on April 13 it was re- 
quested that zero hour for the offensive on the 16th should be 
advanced to first light, as German dawn patrols would other- 
wise discover all. German fighters did, in fact, harry the front line 
during the attack, driving away French artillery and contact 
patrols. There was a continual cry for close, that is defensive, 
fighter support, notably from General Mangin, and in fact during 
the Verdun attack low patrols did operate at 2,000-3,000 feet 
between 0500 and 0615 hours to drive off marauding HA and to 
attack balloons. Bad weather limited du Peuty's long-range 
offensive patrols ('fortunately', said his detractors), and when these 
did go out, in patrols of six, ‘never less than five’, the Germans 
avoided combat, thus giving unconscious support to du Peuty's 
opponents on the French staff, who were quick to speak of ‘wasting 
petrol, 'shadow-boxing' and the like. Theirs was to be the last 
word. Commandant du Peuty eventually resigned, and despite 
his cavalry background joined an infantry unit in the trenches, 
where he was killed. 

In machines, too, France was weak. The Spad S VII (150-hp 
Hispano-Suiza) was a good fighter, as witness the scores of Guyne- 
mer and other aces, but the pusher Voisins and Farmans were 
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hopelessly outclassed. Only slightly better able to defend itself 
was the Caudron 4, a twin-engined three-seater (two 130-hp 
Hispano-Suizas) which lasted until replaced by the Letord I 
(two Hispano-Suiza V-8s) The Aviation Militaire also posses- 
sed for some reason the Paul Schmitt 7, an extraordinary bi- 
plane of great span, minimal performance and no fewer than 
12 sets of interplane struts. The PS 7 (265-hp Renault) was unique 
in that the angle of incidence of the entire biplane cellule could 
be varied to give either maximum speed or maximum lift, but the 
drag was so great that neither speed nor lift was sufficient. The 
Paul Schmitt was armed with two machine guns and proved ex- 
tremely unhandy in the air. Strangely, all documents relating 
to its adoption are missing from the French archives. The French 
also used Sopwith 13-Strutters in two-seater and single-seat 
bomber form. Criticising it, with some justification, as more of 
a touring machine than a combat aeroplane, they applauded its 
‘exploits sportifs’ with the 240-pound bomb. French aviation, so 
brilliant during the early war years, was far from happy in spring 
1917, despite the gallantry of individual airmen. 

The new German tactics of ignoring offensive patrols the better 
to concentrate above the trenches were employed also on the Arras 
front, where the Germans, said General Trenchard, were 'un- 
doubtedly slipping underneath our high patrols without being 
seen by them'. Even when a force of Bristol Fighters and RNAS 
Sopwith Triplanes trailed their coats above Douai itself Jasta 11 
failed to rise. Richthofen preferred to meet Nieuports in the air, 
which he did on April 16. Six Nieuports met four Albatros and four 
Nieuports went down. 

Economical of aeroplanes, the Germans made few fighter sweeps 
behind the British lines, and because in their 1914 retreat they 
had prudently dug in on high ground affording a view over the 
plains, they had less need of aerial reconnaissance than had the 
RFC. Strangely, they made no sustained bombing attack on Calais, 
Boulogne and Dieppe, where disembarkation could have been 
severely hindered. 

As tne ground forces prepared for a new assault in the Arras 
sector to take some of the sting out of Nivelle's failure further 
south, bad weather kept most machines on the ground. The four 
days from the 16th to the 20th were virtually "washed out'. On 
the 21st a preliminary bombardment flattened German wire and 
sorties were made against the balloons directing counterbattery 
fire. Two were shot down on the Third Army front and one on that 
of the Second Army. Three others were damaged but hauled down 
in time because the Germans had discovered a method far quicker 
than the winch: the cable was passed under a pulley and hitched 
to a lorry which then drove away, towing the balloon rapidly to 
the ground. The counter to this, invented by Major L. Tilnev, CO 
of No 40 Squadron (Nieuports), was a hedge-hopping fighter attack 
at ground level. The Nieuport 17 sesquiplane was still the favour- 
ite mount of Captain Ball, the RFC's top-scoring pilot. He pre- 
ferred it to his new SE 5, which was now operational after No 56 
Squadron's CO had improved upon the Royal Aircraft Factory's 
design of the cockpit. W. A. Bishop, another future VC, also 
cherished his Nieuport 17 although clearly it was outperformed, 
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Could the agility of the 
Triplane match the heavier 
armament of the Albatros? 


and its single Lewis doubly outgunned, by the Albatros V-strut- 
ters it had inspired. A further four Nieuports were lost to Jasta 11 
pilots on April 21, but the RFC was past its bad time. The factory 
strikes at home which had halted production had now largely 
been settled and supplies of vital new aircraft were reaching the 
front. The SE 5 was in action, Sopwith Pups and Triplanes were 
more than a match for the German fighters, and the Sopwith 
Camel was on its way. Admittedly the SE was in trouble with 
its Hispano engine and with a new and secret gun-synchronising 
device for its Vickers but there was a Lewis on the centre-section 
and these teething troubles would soon be overcome. 

The new synchronising gear had the great advantage that it 
could be fitted quickly to any type of engine. Invented by George 
Constantinesco, a Rumanian mining-engineer and developed by 
him with Major C. Colley, Royal Artillery, the device was known in 
the RFC as the CC gear, and must count as one of the simplest 
and most useful inventions of the war. It worked on the same 
principle as a modern car's hydraulic brakes, and may be described 
diagrammaticaly as a column of liquid in a pipe sealed by 
a plunger at each end. Pressure exerted at one end, by an engine 
cam, could not fail to reach the other and exert a similar and 
simultaneous pressure on, for example, the trigger of a gun. 
Tested on a BE 2c in August 1916, the design was adopted forth- 
with. The first squadron so equipped, No 55 (DH 4s), landed in 
France on March 6, 1917. Meanwhile obsolete machines like the 
BE 2c, FE 2b, 'Strutter' and the early marks of Spad continued to 
suffer, and occasionally to mistake Albatros for the friendly though 
outmoded Nieuport. 


Left: Leutnant Werner Voss Albatros D III 
fighter. The D Ill had double the armament of 
contemporary Allied fighters, but its wings 

were relatively weak and water from the 
centrally-placed radiator was likely to scald 

the pilot if it were punctured in combat. 

Engine: Mercedes Dilla inline, 160/175 hp. 
Armament: two Spandau machine guns. Speed: 
103 mph at sea level. C/imb: 3.3 minutes to 
3,280 feet. Ceiling: 18,050 feet. Endurance: 

2 hours. Weight empty/loaded: 1,454/1,949 Ibs. 
Span: 29 feet 8'4 inches. Length: 24 feet. 


Haig's second offensive opened on April 23, St Ge ge’s Day, on 
a 9-mile front, Croisilles-Gavrelle. Fortunately two Triplanes of 
Naval 1 had, two days before, dispersed an unusually powerful 
German reconnaissance formation of 14 DFW C Vs and escorting 
Albatros, disappointing them of vital information. Tiny, com- 
pact and with the masses of engine, pilot and tanks closely concen- 
trated, the "Tripehound' was immensely manoeuvrable and in its 
element at 16,000 feet, where this engagement took place. 

Over the lines on St George's Day, German fighters from a 
variety of units harried the unfortunate corps aircraft as they 
wheeled in figures of eight spotting for the guns, while army 
squadrons gave what support they could. In an area bounded by 
Lens, Henin-Liétard, Bullecourt, Sains and the battle line itself 
48 British scouts and Bristol Fighters plus 20 two-seater fighter- 
reconnaissance machines were on Offensive Patrol, while the num- 
ber of famous names figuring in the day's engagements read like 
"Who's Who': Ball, Bishop, Hermann Góring, Lothar von Richt- 
hofen (brother of Manfred) and of course Richthofen himself. That 
evening a bombing raid on Epinoy by six FEs of 18 Squadron 
escorted by five Pups was attacked by two formations of Albatros 
and Halberstadt fighters and there developed one of the first big 
‘dog-fights’ of the war, as British Fighters, Triplanes and Nieu- 
ports hastened to join in a fight, which lasted for an hour. Later 
FE 2d night bombers of 100 Squadron overflew Douai to bomb 
Pont à Vendin station, also machine gunning troop trains whereby 
desperately ~2eded German reinforcements arrived late and 
almost too t’. zd to relieve their comrades in the trenches. 

During daylight fighter opposition was intense. New German 


Left: ASopwith Triplane of No. 1 

Naval Squadron. This type took the Germans 
completely by surprise, for though its fire- 
power was only half that of the Albatros, its 
manoeuvrability, climb and altitude perform- 
ance left the Albatros standing. Engine: Clerget 
92 rotary, 110 hp. Armament: one Vickers 
machine gun. Speed: 113 mph at 6,500 feet. 
Climb: 9 minutes 25 seconds to 10,000 feet. 
Ceiling: 20,500 feet. Endurance: 2 hours 45 
minutes. Weight empty/loaded: 1,100/1,500 Ibs. 
Span: 26 feet 6 inches. Length: 18 feet 10 inches. 


two-seaters were also in service, including the Albatros C V 
(220-hp Mercedes D IV straight-eight) and C VII (200-hp Benz IV 
six) which would outperform an SE 5 at 10,000 feet. Whatever 
motives had led the Jagdstaffein to avoid combat earlier in the 
month, they were now deployed in full force and full of spirit. 
On the morning of April 29, picturesquely, the Richthofen brothers 
each shot down a Spad before entertaining their father, Major 
Albrecht Freiherr von Richthofen, to lunch in the mess. At 1600 
hours Manfred destroyed an FE after a stiff fight over Inchy, while 
on yet another sortie the two brothers scored again, against a 
pair of BE 2ds. In a final combat of the day, when Jasta 11 was 
involved with 11 Triplanes of Naval 8 and one Nieuport of 60 
Squadron, Manfred secured his 52nd victim, but only after Cap- 
tain F. L. Barwell's Nieuport, absurdly underpowered and under- 
armed in comparison with the Albatros, had defended itself 
magnificently for almost half an hour. Not all Manfred von 
Richthofen's victims were easy ones, though it must be pointed out 
that although without so many defenceless BEs and antiquated 
pushers in the sky his score would undoubtedly have been smaller. 


The Red Baron 

Quantity production of factory-designed BE 2, FE 2 and RE 8 
biplanes made up to some extent for the Allies’ lack of high ground. 
It was therefore essential for the Germans to shoot them down. 
With so many targets the German rate of scoring was high — four 
times (and on some sectors even five times) the RFC rate; but the 
RFC fighters were usually matched against fighters, either on 
offensive patrol or while driving the predatory Albatros from its 
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prey. Their antagonists, the Jagdstaffeln invented by Boelcke in 
1916 and efficiently developed by Richthofen, had done well, 
thanks to good equipment, good training— and plentiful targets. 
There was also the panache that characterised the elder Richt- 
hofen. It was a master stroke to paint the aeroplanes of his squad- 
ron in brilliant colours— quite against German army regulations 
— while reserving the only almost totally red machine for himself, 
a return to the personal style of the mediaeval knight, with his 
crest and coat of arms. No better publicity device has ever been 
invented than the blood red aircraft of ‘the Red Knight’. 

Further to raise the rate of scoring it was now decided to in- 
crease the local striking power of the Jagdstoffeln by banding 
together four of them into a larger group. Jasta 11 was combined 
with numbers 3, 4 and 33 into an independent fighter wing called 
Jagdgruppe 1 which first went into action, rather clumsily, on 
April 30, the day on which Rittmeister Manfred von Richthofen 
went on leave to celebrate his 52 victories. Reorganised on his 
return, and now comprising Jagdstaffeln numbers 11, 10, 6 and 4, 
this unit became the true 'Richthofen Circus', a private army of 
mobile trouble-shooters known after July as Jagdgeschwader 1. 

‘Bloody April’ was over. The supply of new machines from Eng- 
land improved and new types came into service capable of out- 
fighting the Albatros D III and Halberstadt scouts which had 
taken such toll during the worst month in the history of British 
air fighting overseas. French airmen too had taken a terrible 
beating during the ill-fated ‘push’ of General Nivelle, now fortu- 
nately superseded. 

In the RFC casualties would have been lighter if those respon- 


sible for supply had been more flexible in outlook. It would have 
been perfectly possible to update the Royal Aircraft Factory's 
series of helpless BE two-seaters so that pilot and passenger 
changed places, giving the observer a clear field of fire. Frederick 
Koolhoven of Armstrong-Whitworth had refused to build BEs 
and the result was the FK 8, the 'Big Ack', a far more robust 


and effective machine. The lack of British engines, a result of 


blind trust in the French aviation industry, led to many casual- 
ties, for a rotary Le Rhone or Clerget of 1 10-hp or 130-hp, although 
marginally sufficient for a single-seater fighter, was woefully 
inadequate in two-seaters like the Sopwith 13-Strutter. The 
Factory's air-cooled stationary engines, based on Renault designs, 
lacked smoothness, power and reliability, while the cooling 
scoops devised by Factory designers had a disastrous effect on the 
performance of BE and RE aeroplanes. 

Technical inferiority must always mean a high casualty rate. 
Machines already proved obsolete against the Fokker monoplane 


in 1915 could not be expected to hold off an Albatros D III, and it : 


is not surprising that some squadrons during Bloody April lost 
more aircrew than there were chairs in the Mess. Perhaps Trench- 
ard's policy of 'offensive at all costs' was unduly robust for the 
machines under his command. But the Royal Flying Corps did 
all he required of it during both periods of German air supremacy, 
and the fact that RFC pilots never lost their offensive spirit was to 
prove decisive during the coming struggles with the 'Circus', 
and the tremendous ground-strafing days of 1918. 
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“LUDENDORFF OFFENSIVE” | 


THE AIR BATTLE 


The first phases of Ludendorff's offensive were 
| preluded and accompanied by intense air activity. 
Careful strategy was matched against daring 
and aggressive individualism, and a heavy toll 
of British aircraft against a disproportionate 
lowering of German morale. Thomas G. Miller, Jr. 
Below: RFC pilot ready for take-off in an 
RE 8 artillery observation aircraft 
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Below: The British Aircraft Manufacturing 
Company de Havilland DH 4, the best day 
bomber of the First World War. This was used 
in every British theatre of war, and also by the 
air force of the American Expeditionary Force 
in France. Its one major fault was the distance 
separating the pilot and the observer, which 
made communication very difficult. Engine: 
BHP or Rolls-Royce Eagle inlines, 230-375 hp. 
(The following performance figures are for a 
machine powered by the 250-hp Eagle III.) 
Armament: one or two fixed Vickers and one or 
two free Lewis .303-inch machine guns, plus 
up to 460 Ibs of bombs. Speed: 119 mph at 
3,000 feet. Climb: 16 minutes 25 seconds to 
10,000 feet. Ceiling: 16,000 feet. Endurance: 
3/2 hours. Weight empty/loaded: 2,303/3,313 
Ibs. Span: 42 feet 45% inches. Length: 29 feet 

8 inches. Bottom: A Hannover CL Illa over 

the Western Front in spring 1918 


John Batchelor 


In summer 1917 the German Luftstreit- 
kráfte started on a major programme of 
expansion as part of Ludendorffs plan to 
defeat the Allies on the battlefield before 
the power of America could be deployed. 
Sardonically dubbed the ‘Amerikapro- 
gramm', the expansion resulted in a field 
strength by March, 1918 of 153 Flieger- 
abteilungen, 38 Schlachtstaffeln, 80 Jagd- 


staffeln, and seven Bombengeschwader 
totalling 24 Staffeln. 
Generalleutnant von  Hoeppner and 


Oberstleutnant Thomsen planned aviation's 
participation in the coming spring offen- 
sives with great thoroughness. By early 
March the stealthy buildup of German air 
strength in Second, Seventeenth and 
Eighteenth Armies was complete. Ever 
since the Battle of the Somme in 1916 
the Germans had kept the bulk of their 
air forces facing the RFC which they 
considered to be far more skilful and 
aggressive than the numerically superior 
French. But for almost the first time the 
Germans would have numerical superior- 
ity over the British. Incorporated into the 
three attacking armies were no less than 
49 Fliegerabteilungen, 27 Schlachtstaffeln. 
35 Jagdstaffeln and four Bombengesch- 
wader. As was true of German aviation dur- 


ing most of the war, these units operated a 
wide variety of aircraft makes and models. 
The Jastas were mostly equipped with the 
Albatros DV and DVa, by now obsolescent, 
but some also had the Fokker Drl, the 
Pfalz DIII and DIa and the Roland 
D VIa. The Schlachtstaffeln were equipped 
with the excellent Hannoveraner C II and 
Halberstadt CLII, and the Fliegerabtei- 
lungen a motley of LVG, DFW, Rumpler, 
Junkers and Albatros models. 

The Royal Flying Corps had a total of 60 
squadrons on the Western Front in March, 
and 31 of these were with Third and Fifth 
Armies. The III Brigade had four squadrons 
of RE 8's, one each of DH 4's and FE 2b's, 
and seven fighter squadrons, three operat- 
ing SE 5a's, three Camels and one Bristol 
Fighter. The V Brigade's Corps Wing had 
five observation squadrons; the Army 
Wing had two bombing squadrons (DH 4 
and FE 2b), two of SE 5a's, and one each 
of Camels, Spads and Bristols. The Ninth 
Wing, normally attached to HQ, RFC as a 
general reserve, had been moved up behind 
Fifth Army front in early March in ac- 
curate anticipation of the German offen- 
sive. Its six squadrons included two of 
DH 4's, two of Camels, one of Bristols and 
one with the new Sopwith Dolphin. In all, 


579 serviceable British aircraft, of which 
261 were single-seater fighters, faced 730 
German, 326 of which were fighters. 


Outnumbered and outfought 
The RFC was thoroughly prepared for the 
time and place of the German offensive, if 
not its scale. Instructions had been drawn 
up in detail as early as January specifying 
the basic tactics to be followed by each 
squadron. A number of the fighter squad- 
rons were assigned to fly low level bombing 
missions against specific targets, mostly 
bridges and roads that would be used by 
the advancing German infantry. Early 
in March the British began to organise 
bombing attacks against German airfields 
opposite Third and Fifth Army fronts. The 
bombing missions were supplemented by 
offensive fighter patrols which started the 
air battles over a week before the German 
ground offensive actually began. 

These culminated on March 18 in one of 
the largest air battles of the First World 


"War, the ‘Battle of Le Cateau’. From the 


German side, virtually every fighter squad- 
ron on the front of Second Army rose to 
meet a British force of five bombers and 
24 fighters. Manfred von Richthofen led a 
formation of some 30 Fokker Triplanes, 


Below: The German Hannover CL Illa escort 
fighter and ground attack aircraft. This 
compact and manoeuvrable two-seater was 
introduced in 1918, and was often, and 
disastrously, taken for a single-seater. 

The biplane tail was adopted so that tail 
surfaces of a sufficient area could be 

packed into as small a space as possible, 

to give the gunner an excellent field of 

fire. Engine: Argus As III inline, 180 hp. 
Armament: one fixed Spandau and one free 
Parabellum machine gun. Speed: 103 mph at 
16,400 feet. Climb: 5 minutes 18 seconds 

to 3,280 feet. Ceiling: 24,600 feet. 
Endurance: 3 hours. Weight empty/loaded: 
1,577/2,378 lbs. Span: 38 feet 434 inches. 
Length: 24 feet 10⁄2 inches 
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Left: Soon to depart the scene — the last 
photograph of Richthofen, with his dog 
Moritz. Above: A German fighter passes over 
the troops it is supporting. Below: The 
inevitable conclusion — the remains of a 
hopelessly obsolete BE 2e, which should have 
been replaced by the end of 1916. Right: A 
Hannover CL Illa (foreground), one of 
Germany's best strafing aircraft 


Südd Verlag 


Südd Verlag 


Albatros and Pfalz of Jagdgeschwader I; 
eight other Staffeln also took part. The 
RFC was outnumbered and outfought. Five 
of No 54 Squadron's Camels were shot 
down, plus two SE 5’s and two of the 
bombers. The total loss to the Germans 
was one Albatros. 

The air preliminaries to the German 
offensive are most instructive in retro- 
spect. The RFC undertook an aggressive 
policy, as was its wont, evidently with the 
expectation that the results necessarily 
would be favourable. They most certainly 
were not. Several British squadrons were 
severely mauled at a trifling cost to the 
Germans. The RFC genuinely believed it 
outfought its opponent upon almost every 
occasion they met, or at least its High 
Command behaved as if they did, for the 
strategy followed by the RFC was ap- 
parently based on implicit assumptions of 
individual superiority. The outcome un- 
fortunately failed to support the assump- 
tion. Once again, intelligent defensive 
tactics, professionally overseen, carried 
the day, and the British suffered un- 
necessarily high losses to no good purpose. 

Air fighting subsided after Le Cateau. 
The next event of note came early in the 
morning of March 21 when the German 
onslaught was unleashed on Fifth Army. 
Fog throughout the morning prevented the 
carefully-rehearsed air attacks of both the 
Germans and the defending British, but 
shortly after noon the aircraft of both sides 
took off. There was intense and chaotic air 
fighting, and great numbers of aircraft 
flying low altitude bombing and strafing 
missions. On Fifth Army front such 
attacks were made by Nos 23, 24, 48, 54 
and 84 Squadrons while the 27 German 
Schlachtstaffeln were all in action ahead of 
their advancing infantry. Although the 
RFC Corps aircraft suffered losses at the 
hands of the German fighters, most of the 
latter were flying patrols high above the 
front and did very little to impede the 
British low-level attacks, a fact upon 


which German regimental histories com- 
ment with some asperity. Despite the 
scale of the air activity, losses were 


moderate: the Germans lost eight aircraft 
and the RFC seven. 


Intense air activity 

The gallantry and intense activity of the 
RFC squadrons against the German ad- 
vance were of course of little avail. Aircraft 
weakly armed with a few small bombs and 
machine guns were capable at best of exer- 
cising sharp but essentially transient 
material impact upon widely scattered 
units of infantry; on the other hand the 
effect on morale of such attacks was 
cumulative and doubtless considerable. 
Nevertheless, the German onrush was 
inexorable. Early in the afternoon, No 5 
Naval Squadron was shelled out of its 
aerodrome and Major Sholto Douglas, OC 
of No 84, took his squadron out only hours 
before its field was overrun. By that night 
it was obvious that all Fifth Army squad- 
rons and some of Third Army's would have 
to fall back, and the necessary orders were 
issued. 

The morning of the 22nd was almost ex- 
actly like that of the previous day, thick 
fog and no flying until around 1300 hours, 
after which intense air activity started. 
Fifth Army's squadrons were pulled back 
to airfields further behind the lines that 
afternoon, the pilots taking off from the old 
field, flying their patrols and landing at 
the new one. Virtually all the air activity 
was at low altitudes, most of it consisting 
of attacks on the retreating British and 
advancing German infantry. At the end of 
the day the RFC had lost 19 aircraft and 
the Germans 11. 

The weather improved considerably on 
March 23 and air activity was almost 
continuous during the daylight hours from 
then to March 28. The aircraft of both 
sides concentrated on low-level bombing 
and strafing attacks. The German Schlacht- 
staffeln, although ubiquitous, were not 
particularly effective; their Halberstadts 
and Hannoveraners normally flew at 
around 200 feet and their principal weapons 
were 7.62-mm machine guns and 'potato- 
masher' hand grenades. The logic for 
so weak an armament apparently was 


that, aircraft attacking infantry required 
nothing more than infantry weapons, but 
in so doing they failed to avail themselves 
of the ability of aircraft to carry and 
deliver more lethal payloads. The RFC 
fighter pilots, being unencumbered by 
any tactical doctrine, generally attacked 
from very low altitudes; indeed one Ger- 
man company commander was run over by 
a strafing Camel even though he had 
thrown himself flat on the ground! As a 
result of this superb daring, commented 
upon many times in German regimental 
histories, the British pilots exacted a 
mental toll from the Germans out of pro- 
portion to their slight material impact. 
Throughout March 24, squadrons sup- 
porting Third Army attacked German 
troops advancing against the Bapaume- 
Peronne road. Air fighting greatly in- 
creased, almost all of it taking place over 
Bapaume below 5,000 feet. By the morning 
of the 25th, Third Army's front had begun 
to crumble between Montauban and Ur- 
villers, and Major-General Salmond :sent 
the following order to the OC 9th Wing 
(Lieutenant-Colonel Wilfred Freeman): 
. send out your scout squadrons and 
those of No 27, No 25 and No 62 Squadrons 
that are available on to the line Grevillers- 
Martinpuich-Maricourt. These Squadrons 
will bomb and shoot up everything they 
can see. . . . Very low flying is essential. 
All risks to be taken. Urgent.' 
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The 
ir Battle 
over Lys 


During the Battle of the Lys, 
the German ground support 
tactics were further refined. 

All was overshadowed by the 

death of Richthofen, however. 
Thomas G. Miller. Below: A 
Halberstadt CL II is ‘bombed up’ 


Ten squadrons from I Brigade, five of 
them corps observation units, plus two from 
V Brigade augmented the efforts of Free- 
man's wing and II] Brigade. Salmond 
shortly lost communication with all but 
one of his brigades, and the battle now 
devolved onto the squadron commanders 
and pilots, who flew so low and in such 
numbers over the threatened portion of 
the front that the danger of collision was 
almost constant. SE 5's, Camels, Dolphins, 
even lumbering RE 8's and 'Ack W's' were 
in action continuously through the daylight 
hours. By the early dawn of March 26, 37 
of the 60 RFC squadrons on the Western 
Front were flying support for Third Army 
to the west of Bapaume. This crisis was 
effectively at an end by the afternoon of 
the 26th, but a new threat arose as the 
Germans redirected the weight of Michael 
back to Fifth Army front towards Roye 
and Montdidier. This thrust in turn be- 
came the centre of gravity of the air 


effort on the 27th, although low-level air 
attacks were continued on Third Army 
front through the day. RFC losses were ex- 
tremely severe, with 13 aircraft missing 
and 26 shot down or wrecked. Jagd- 
geschwader 1, patrolling the skies over 
Albert, shot down 13 British aircraft with- 
out loss. The Schlachtstaffeln of Second 
Army also were active during the day, 
attacking Vaux, Vaire, Morcourt and 
Bouzincourt. However, they had suffered 
considerable losses from British ground 
fire since March 21, losing five aircraft 
on the 26th, and by now the pace of the 
German advance had placed their airfields 5 
far from the action. The attitude of the 2 
senior German staffs toward their flying % 
forces appeared to be ‘out of sight, out of ® 
mind’. Communications were intermittent. 
few definite orders were sent out and even 
those attacks ordered were poorly co- 
ordinated with the ground action. By 
contrast, the RFC daily became more 2 
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Aeroplanes, top to bottom: 

One of the machines that began to bomb Paris 
again in 1918 after an interval of three years. 
the Friedrichshafen G III. Although better 
known as builders of a superb series of sea- 
planes, the Friedrichshafen concern also 
produced a series of good long range bombers, 
of which the G Ill and Illa, the former's 
twin-tailed version, were the best. Crew: 2 or 

3. Engines: Two Mercedes D IVa inlines, 260 hp 
each. Armament: Two orthree Parabellum 
machine guns and up to 3,300 Ibs of bombs. 
Speed: 87/2 mph at 3,280 feet. Ceiling: 14,800 
feet. Endurance: 5 hours. Weight empty/loaded: 
5,929/8,646 Ibs. Span: 77 feet 9% inches. 
Length: 42 feet. Next, the extraordinary all- 
metal Junkers J I armoured close support 
aircraft. Although underpowered and therefore 
slow and tricky at take off and landing, the J | 
Soon endeared itself to its crews by virtue of its 
extreme strength and the ample protection of 
the armoured crew area. A last unusual feature 
was the cantilever structure of the thick, high- 
lift section wings. The type was very successful 
in 1918. Crew: 2. Engine: One Benz Bz IV 
inline, 200 hp. Armament: Two fixed Spandau 
and one flexible Parabellum machine gun. 
Speed: 97 mph at sea level. Climb: 32 minutes to 
6,560 feet. Endurance: 2 hours. Weight empty/ 
loaded: 3,885/4,787 lbs. Span: 52 feet 6 inches. 
Length: 29 feet 10% inches. Lastly, the British 
Armstrong Whitworth FK 8 light bomber and 
reconnaissance machine, nicknamed ‘Big Ack’ 
to distinguish it from the FK 3. The FK 8 was 

an excellent combat type. Crew: 2. Engine: 
One Beardmore inline, 120 or 160 hp. 
Armament: One fixed Vickers and one flexible 
Lewis machine gun. Speed: 98% mph. Climb: 
11 minutes to 5,000 feet. Endurance: 3 hours. 
Weight empty/loaded: 1,916/2,811 lbs. Span: 
43V» feet. Length: 31 feet 
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The shell of the village of Kemmel, part of the Lys battlefield, seen from the air 
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The brunt of long range bombing on the Western Front was borne by Gothas and the type illustrated 
here, the Friedrichshafen G III. Note the later pattern of markings 


active, and, although its losses were heavy, 
it secured command of the air from the 
Germans and kept it. 

The Michael offensive as such effectively 
came to an end with the German assault 
on Arras on March 28. The weary, horribly 
dangerous routine of low-level attacks 
continued throughout the day, at a cost to 
the RFC of 17 aircraft missing and 35 
wrecked; seven German aircraft were shot 
down. The attack was a complete failure, 
and following this severe rebuff, Ludendorff 
realised his chance of breaking through 
on the Somme had gone. The air fighting 
slowly lost its intensity and the huge con- 
centration of aircraft put together for 
Michael now began to be dispersed. 

One further event on the Somme front 
must be recorded, the death on April 21 
of Manfred von Richthofen. Although re- 
membered as the foremost air fighter of 
the First World War, he was even more 
valuable to the Germans as an inspiration 
to the Luftstreitkrüfte and the people and 
as a tactical leader of large fighter units. 
The manner of his death will never be fully 
settled. Conflicting claims were made by 
several Lewis gunners of an Australian 
machine gun battery and by Captain A. R. 
Brown of No 209 Squadron. The latter 
claim obviously was more acceptable to the 
RAF (the Royal Flying Corps and Royal 
Naval Air Service were combined into the 
Royal Air Force on April 1); the former was 
preferred by the army and, incidentally, 
the Germans. The preponderance of evi- 
dence carefully compiled in recent years 
suggests that Richthofen in fact was killed 
by ground fire. Almost alone among the 
famous pilots of the First World War his 
name is still widely familiar more than 
half a century later. 

The German preparations for the Geor- 
gette attack on the Lys were quite similar 
to those for Michael. Local air superiority 
for the period of the initial assault and 
breakthrough was assured by a heavy con- 
centration of aircraft. Fourth and Sixth 
Armies had 25 Jagdstaffeln, 17 Schlacht- 
staffeln, 28 Fliegerabteilungen, and two 
Bombengeschwader, totalling 492 aircraft. 
Thirty-eight RAF squadrons of I, II and 
IX Brigades opposed these units, 17 of 
which were single-seat fighters, four day- 
bombing, three two-seater reconnaissance, 
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two night-bombing and 12 corps observa- 
tion. It is a measure of the extent to which 
Michael strained the Luftstreitkrafte’s 
resources that many of the Staffeln assign- 
ed to Georgette were borrowed from the 
armies actively engaged on the Somme. 


Grounded by fog 

The air fighting in April was uncannily 
like that of the previous month. Even the 
first day was almost an exact replica of 
March 21. The thick fog that on the morn- 
ing of April 9 shielded the shattering 
assault on the Portuguese 2nd Division 
also effectively kept both sides from flying 
until the early afternoon. After 1400 hours 
the Camels of 203 and 210 Squadrons and 
No 40 Squadron’s SE 5’s carried out inter- 
mittent bombing and strafing attacks 
against the Germans. Air opposition was 
light, both sides concentrating on low- 
level work. As in March, hasty evacuation 
of many British airfields was made neces- 
sary by the speed of the German advance, 
and the commanding officer of No 208 
Squadron, unable to fly his aircraft out in 
the fog, burned 18 Camels in the middle 
of his airfield and evacuated the squadron’s 
personnel by motor transport. 

The next day the battle spread to cover 
most of the region between Ypres and 
Béthune. Once again fog kept the aircraft 
on the ground until the afternoon, when 
both the RFC and the Germans were out 
in force. On First Army’s front, Nos 
203, 4 Australian, 210, 19, 40 and 18 
Squadrons carried out extensive attacks 
against German infantry advancing in 
front of Merville, while the SE 5's of No 1 
carried almost the entire burden for 
Second Army. Losses, which on the pre- 
vious day had been only one British and 
four German aircraft, now began to mount, 
as a result of machine gun fire from the 
ground for the most part; four RAF air- 
craft and seven German were shot down on 
April 10. The same weather and air com- 
bat patterns were repeated on the 11th, 
with the losses on both sides (five British, 
four German) also about the same as pre- 
viously. However, this was the last day 
on which the Germans were able to use 
their Schlachtstaffeln and — low-flying 
fighters to assist the advance of their in- 
fantry. As had been the case in the Michael 
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offensive, the rapid pace of the ground 
battle apparently bewildered staffs grown 
slow-thinking in almost four years of siege 
warfare, and hitherto unaccustomed to 
thinking in terms of close co-ordination 
between ground and air. The German 
squadrons found themselves miles behind 
the front, seemingly forgotten. Communi- 
cations with higher headquarters were 
poor and orders, when they came, bore 
little relation to current needs of the 
battlefield. The infantrymen, who then 
(and have ever since) regarded aviators 
as light-hearted swaggerers, understand- 
ably perceived the failure of their own 
staffs as the failure of the air force. 

The critical day for Georgette came on 
April 12. For the first time since the 
offensive began, the morning dawned fine 
and clear and the RAF began a maximum 
effort to help stem the German rush to- 
ward Hazebrouck. One hundred and thirty- 
seven aircraft from I Brigade attacked 
German troops and transport around the 
important junction of Merville between 
0600 and 1900 hours. They were joined by 
the tireless No 1 Squadron and two day- 
bomber squadrons of II Brigade. Air fight- 
ing was continuous and German aircraft 
were encountered at all altitudes; ten 
British aircraft were shot down during 
the day for the loss of five German. Per- 
haps the climax was an attack at 1305 
hours by Nos 210 and 40 Squadrons on 
German balloons near Merville, five of 
which were shot down. Four days after the 
German attack started, the RAF was in 
disputed but firm control of the air. So 
weak was the effect of air control in those 
days, though, that the Germans took no 
notice of the fact. Although the 12th was 
the last day of heavy air activity along the 
Lys, the German ground advance continued 
until the 18th. Then it too was held, just 
short of Hazebrouck. 

But the last had not yet been heard of 
Georgette. The main thrust gradually 
shifted from Sixth Army to Fourth Army 
and this organisation built up a strong 
concentration of aircraft for the assault on 
Kemmel Hill. Fourteen Jagdstaffeln under 
the tactical command of Oberleutnant 
Bruno Loerzer, Kommandeur of Jagd- 
geschwader III, were to provide air cover 
over the battlefield, while four Schlacht- 
geschwader and three Jagdstaffeln were 
assigned to direct support of the three 
attacking corps. Twelve Fliegerabteilungen 
handled artillery spotting and reconnais- 
sance for the attacking army. 

At 0600 hours on April 25 the assault 
on Kemmel Hill marked the first large 
scale use of tactical aircraft from the out- 
set of an offensive battle. The attacking 
German divisions were preceded by 16 
Schlachtstaffeln flying in a long saw- 
tooth formation that swept over No-Man's 
Land like a mowing machine. These 96 
aircraft fired over 60,000 rounds of machine 
gun ammunition and dropped 700 bombs; 
they then split up into units of two or three 
aircraft which proceeded independently, 
attacking targets of opportunity behind the 
British and French lines. Loerzer's fighter 
Staffeln maintained absolute control over 
the battlefield, shooting down four British 
aircraft for no losses of their own. Indeed 
only one Fourth Army aircraft was lost 
during the entire day. 


There was a good deal of activity along the 
fronts, and it was rumoured that a big 
offensive was being prepared on the other 
side. Every day we saw long rows of cap- 
tive balloons, which, against the summer 
sky, looked like a string of over-sized 
sausages. These balloons annoyed us and 
we decided that something would have to 
be done about them. 

So one morning | started out early, at a 
time when I should have the sun at my 
back as I made my dive at the enemy bal- 
loon. I flew very high, higher, I think, 
than I had ever flown before. The alti- 
meter showed 15,000 feet, the air was 
thin, and it was very cold. 

The world below me looked like a huge 
aquarium. Above Lierval, where Reinhold 
had fallen, I sighted a hostile machine. 
From a distance it looked like a minute 
water beetle. i 

Then, from the west, a small object 
rapidly approached. Small and black at 
first, it quickly grew in size and I soon 
recognised it as a Spad, an enemy fighter 
on the lookout for trouble-seekers like my- 
self. I braced myself in my cockpit, for I 
knew that there was going to be a fight. 

We met at the same altitude. As the sun 
caught it, I saw the other man's machine 
was painted light brown. Soon we were 
circling round each other playing for an 
opening. Below we probably looked like 
two great birds of prey indulging in spring- 
time frolics, but we knew that it was a 
game of death. The first man to get behind 
the other's back was the winner. In the 
single-seater fighters you could only shoot 
forward, and if your opponent got on your 
tail you were lost. 


WITH THE 


BARON 


At the time of which he 
was writing, Ernst Udet was a 
novice, but he went on to be 
Germany's second greatest ace, 
with 62 victories. Above: The 
master — Richthofen and his Dr I 


Sometimes we passed so near to each 
other that I could see every detail of my 
opponent's face—that is, all that was 
visible of it below his helmet. On the 
machine's side there was a Stork and two 
words painted in white. The fifth time that 
he flew past me—so close that I could feel 
the draught from his propeller — I managed 
to spell out a word, V-i-e-u-x. And Vieux 
Charles was Guynemer's insignia. 

And, indeed, there could only have been 
one Frenchman who handled a machine 
with the skill that he showed. He was a 
man, who like all the really dangerous 
beasts of prey, always hunted alone. 
Guynemer it was who made a practice of 
diving at his victims from out of the sun, 


destroying them in a few seconds. In this 
way he had shot down my friend Puz. He 
had some 30 victories to his credit and I 
knew that I was in for the fight of my life. 

I threw a half loop, with the object of 
getting at him from above but immediately 
he grasped my purpose, and half rolled 
out of the way. I tried another manoeuvre 
but again Guynemer forestalled me, and 
the jockeying for position continued. 

Once, as I was coming out of a turn, he 
had advantage of me for a few seconds, 
and a regular hailstorm of bullets rattled 
against the wings of my 'plane. 

I tried every trick I knew —turns, loops, 
rolls, sideslips — but he followed each move- 
ment with a lightning speed and gradually 
I began to realise that he was more than 
a match for me. Not only had he a better 
machine, but the man in it was a superior 
duellist. But I had to fight on, or turn 
away. To turn away would be fatal. 

I went into a steep turn, and for a mo- 
ment I had him at the end of my sights. 
I pressed the trigger . . . there was no 
response . .. my gun had jammed! 

Holding the stick in my left hand, I 
hammered at the gun with my right. My 
efforts were unavailing. 

For a moment I had considered the possi- 
bilities of escaping by diving away from 
him. But with such an opponent that would 
have been inviting disaster. In a few 
seconds he would have been on my tail, and 
could have shot me down with the utmost 
ease. 

We still flew in circles round each other. 
It was a wonderful flying experience — if 
one could forget that one's life was at 
stake. I have never had to deal with a more 
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Imperial War Museum 


Above. TheRichtnofen ‘Circus prepares to take off. The photograph, which features Fokker Dr I 
fighters, must have been taken after April 15, 1918, as the aeroplanes have 'Greek' crosses rather 
than ‘Iron’ crosses as their national markings. Top right: Ernst Udet in the days of his 

successes. Right: Another of the great ‘circuses’ — Jagdgeschwader Nr 2 near Laon 


skilful opponent, and for a while I com- 
pletely forgot that he was Guynemer, my 
enemy. It seemed to me, rather, that I was 
having some practice over the aerodrome 
with an old friend. This feeling, however, 
did not last for very long. For eight minutes 
we had been flying round each other in 
circles, and they were the longest eight 
minutes that I have ever experienced. 

Suddenly Guynemer looped, and flew on 
his back over my head. That moment I 
relinquished hold of the stick, and ham- 
mered with both hands at the machine 
gun. It was a primitive remedy but it 
sometimes worked. 

Guynemer had observed my actions and 
now knew that I was his helpless victim. 

He again passed close over my head, 
flying almost on his back. And then, to 
my great surprise, he raised his arm and 
waved to me. Immediately afterwards he 
dived away towards the west. 

I flew back home, stupefied. 

There are some people who believe that 
Guynemer himself had a machine gun 
stoppage at the same time. Others claim 
that he feared that I, in desperation, 
might ram him in the air. I do not believe 
any of them. Rather do I believe that 
Guynemer gave proof that even in modern 
warfare there is something left of the 
knightly chivalry of bygone days. And, 
accordingly, I lay this belated wreath on 
Guynemer's unknown grave. 

I reported for duty to the new squadron 
at ten o'clock one day, and at 12 o'clock 
on the same I made my first flight with 
Jagdstaffel 11. In addition, Staffeln 4, 6 
and 70 belonged to the squadron. Richt- 
hofen himself led No 11 Flight. I was 
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made a member of it because he liked co 
have all new-comers where he could keep 
an eye on them. 

There were five of us. The Rittmeister 
took the lead, then came Just and Guss- 
mann, then Scholz and myself brought up 
the rear. It was the first time that I had 
piloted a Fokker Triplane. 

We flew at an altitude of about 1,500 
feet, setting a westerly course. Above the 
ruins of Albert we saw, just below the 
clouds, an RE 8, a British artillery co- 
operation machine that was evidently 
spotting for the guns. Although he was 
somewhat higher than ourselves, he 
apparently did not observe our approach, 
and continued to fly in circles. 

I exchanged a quick glance with Scholz, 
who nodded. I left the flight, and went in to 
challenge the Briton. 

I attacked from the front and opened fire 
at such close quarters that his engine 
was positively riddled with bullets. He 
at once crumpled up and the burning wreck- 
age fell close to Albert. 

A minute later I had rejoined the flight 
and continued with them towards the west. 
Scholz signalled his pleasure by waving 
to me. And Richthofen, who seemed to 
have eyes everywhere, also turned his head, 
and nodded to let me know that he had wit- 
nessed the incident. 

Below, to our right, we saw the Roman 
road. The trees were still bare, and the 
columns of troops marching along the road 
looked as though they were moving behind 
iron bars. They were proceeding towards 
the west, English troops who had been 
beaten back by our offensive. 

Flying low over the tops of the trees were 
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several Sopwith Camels. These British 
single-seaters had the task of protecting 
the Roman road, which was one of the main 
arteries of their communications' system. 

I had no time for further observations, 
for Richthofen set the nose of his red 
Fokker tewards the ground and dived, 
with the rest of us following close on his 
tail. The Sopwiths scattered like chicks 
from a hawk, but one of them was too late 
—the one in the Rittmeister’s sights. 

It happened so quickly that one could 
hardly call it an aerial fight. For a moment 
I thought that the Rittmeister would ram 
him, so short was the space that separated 
them. I estimated it at 30 feet at the most. 
Suddenly the nose of the Sopwith tilted 
downwards and a cloud of white smoke 
shot from the exhaust. The ill-fated 
machine crashed into a field close to the 
road and burst into flames. 

Richthofen, instead of changing direc- 
tion as we expected, continued to dive until 
he was close above the Roman road. Tear- 
ing along at a height of about 30 feet from 
the ground, he peppered the marching 
troops with his two guns. We followed close 
behind him and copied his example. 

The troops below us seemed to have 
been lamed with horror and apart from the 
few men who took cover in the ditch at the 
roadside, hardly anyone returned our fire. 
On reaching the end of the road the Ritt- 
meister turned and again fired at the 
column. We could now observe the effect 
of our first assault: bolting horses and 
stranded guns blocked the road, bringing 
the column to a complete standstill. 
[Reprinted from Ace of the Black Cross by 
Ernst Udet, published by Newnes.] 


ARRAS FROM THE AIR 


‘Billy’ Bishop finished the war with 72 victories, but here he 
describes the extraordinary sensations of ground strafing 


Dawn was due at 5.30 on Easter Monday, 
and that was the exact hour set for the 
beginning of the Battle of Arras. We were 
up and had our machines out of the hangars 
while it was still night. The beautiful 
weather of a few hours before had vanished. 
A strong, chill wind was blowing from the 
eást, and dark, menacing clouds were 
scudding along low overhead. 

We were detailed to fly at a low altitude 
over the advancing infantry, firing into the 
enemy trenches, and dispersing any groups 
of men or fatigue parties we happened to 
see in the vicinity of the lines. Some 
phases of this work are known as ‘contact 
patrols’, the machines keeping track al- 
ways of the infantry advance, watching 
points where they may be held up and 
returning from time to time to report 
just how the battle is going. Working with 
the infantry in a big attack is a most 
exciting experience. It means flying close 
to the ground and passing through our 
own shells and those of the enemy. 

The shell fire this morning was simply 
indescribable. The bombardment which 
had been going on all night gradually died 
down about 5 o’clock, and the Germans 
must have felt that the British had fin- 
ished their nightly ‘strafing’, were tired 
out and going to bed. For a time almost 
complete silence reigned over the battle- 
field. All along the German lines star- 
shells and rocket-lights were looping 
through the darkness. The old Boche is 
always suspicious and likes to have the 
country around him lighted up as much as 
possible so he can see what the enemy is 
about. 

The wind kept growing stiffer and stiffer 
and there was a distinct feel of rain in 
the air. Precisely at the moment that all 
the British guns roared out their first salvo 
of the battle, the skies opened and the rain 
fell in torrents. Gunfire may or may not 
have anything to do with rainmaking but 
there was a strange coincidence between 
the shock of battle and the commencement 
of the downpour this morning. It was beast- 
ly luck, and we felt it keenly, but we 
carried on. 

The storm had delayed the coming of day 
by several minutes, but as soon as there 
was light enough to make our presence 
worthwhile, we were in the air and braving 
the elements just as the troops were below 
us. Lashed by the gale, the wind cut the 
face as we moved against the enemy. The 
ground seemed to be one mass of bursting 
shells. Farther back, where the guns were 
firing, the hot flames flashing from thous- 
ands of muzzles gave the impression of a 
long ribbon of incandescent light. The air 
seemed shaken and literally full of shells 
on their missions of death and destruction. 
Over and over again one felt a sudden jerk 
under a wing-tip, and the machine would 
heave quickly. This meant that a shell had 
passed within a few feet of you. As the 
battle went on the work grew more terrify- 
ing, because reports came in that several 
of our machines had been hit by shells in 
flight and brought down. There was small 
wonder of this. The British barrage fire 
that morning was the most intense that the 


war had known. There was a greater con- 
centration of guns than at any time during 
the Somme. In fact, some of the German 
prisoners said afterwards that the Somme 
seemed a paradise compared with the bom- 
bardments we carried out at Arras. While 
the British fire was at its height, the 
Germans set up a .counterbarrage. This 
was not so intense, but every shell added 
to the shrieking chorus that filled the air 
and made the lot of the flying man just so 
much more difficult. Yet the risk was one 
we could not avoid; we had to endure it 
with the best spirit possible. 

The waves of attacking infantry as they 
came out of their trenches and trudged for- 
ward behind the curtain of shells laid down 
by the artillery were an amazing sight. The 
men seemed to wander across No-Man’s 
Land, and into the enemy trenches, as if 
the battle was a great bore to them. From 
the air it looked as though they did not 
realise that they were at war and were 
taking it all entirely too easily. That is the 
way with clockwork warfare. These troops 
had been drilled to move forward at a given 
pace. They had been timed over and over ` 
again in marching a certain distance and 
from this timing the ‘creeping’ or rolling 
barrage had been mathematically worked 
out. And the battle, so calmly entered into, 
was one of the tensest, bitterest of the 
whole world war. 

For days the battle continued, and it was 
hard work and no play for everyone con- 
cerned. The weather, instead of getting 
better, as spring weather should, gradually 
got worse. It was cold, windy and wet. 
Every two or three hours sudden snow- 
storms would shut in, and flying in these 
squalls, which obliterated the landscape, 
was very ticklish business. 

On the fourth day of the battle I hap- 
pened to be flying about 500 feet above the 
trenches about an hour after dawn. It had 
snowed during the night and the ground 
was covered with a new layer of white 
several inches thick. No marks of the battle 
of the day before were to be seen; the only 
blemishes in the snow mantle were the 
marks of shells which had fallen in the 
last hour. No-Man’s Land, so often a filthy 
litter, was this morning clean and white. 

Suddenly over the tops of our parapets a 
thin line of infantry crawled up and com- 
menced to stroll casually towards the 
enemy. To me it seemed that they must 
soon wake up and run; that they could not 
realise the great danger they were in. Here 
and there a shell would burst as the line 
advanced or halted for a minute. Three or 
four men near the burst would topple over 
like so many tinsoldiers. Two or three other 
men would then come running up to the 
spot from the rear with a stretcher, pick 
up the wounded and the dying, and slowly 
walk back with them. I could not get the 
idea out of my head that it was just a game 
they were playing at; it all seemed so 
unreal. Nor could I believe that the little 
brown figures moving about below me were 
really men— men going to the glory of 
victory or the glory of death. I could not 
make myself realise the full truth or mean- 
ing of it all. It seemed that I was in an 
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entirely different world, looking down from 
another sphere on this strange, uncanny 
puppet show. 

Suddenly I heard the deadly rattle of a 
nest of machine guns beneath me, and saw 
that the line of our troops at one place was 
growing very thin, with many figures 
sprawling on the ground. For three or four 
minutes Í could not make out the con- 
cealed position of the German gunners. 
Our men had halted, and were lying on the 
ground, evidently as much puzzled as I 
was. Then in a corner of a German trench 
I saw a group of about five men operating 
two machine guns. They were slightly to 
the flank of our line, and evidently had 
been doing a great amount of damage. The 
sight of these men thoroughly woke me up 
to the reality of the whole scene below me. 
I dived vertically at them with a burst of 
rapid fire. The smoking bullets from my 
gun flashed into the ground, and it was an 
easy matter to get a good aim on the Ger- 
man automatics, one of which turned its 
muzzle towards me. 


Hateful bullets 
But in a fraction of a second I had reached 
a height only 30 feet above the Huns, 
so low I could make out every detail 
of their frightened faces. With hate in 
my heart I fired every bullet I could into 
the group as I swept over it, then turned 
my machine away. A few minutes later I 
had the satisfaction of seeing our line again 
advancing, and before the time had come 
for me to return from my patrol, our men 
had occupied all the German positions 
they had set out to take. It was a wonder- 
ful sight and a wonderful experience. Al- 
though it had been so difficult to realise 
that men were dying and being maimed for 
life beneath me, I felt that at last I had 
seen something of that dogged determina- 
tion that has carried British arms so far. 
The next ten days were filled with inci- 
dent. The enemy fighting machines would 
not come close to the lines, and there was 
very little doing in the way of aerial com- 
bats, especially as far as I was concerned, 
for I was devoting practically all of my time 
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to flying low and helping the infantry. All 
of our pilots and observers were doing 
splendid work. Everywhere we were cover- 
ing the forward movement of the infantry, 
keeping the troops advised of any enemy 
movements and enabling the British artil- 
lery to shell every area where it seemed 
concentrations were taking place. Scores 
of counterattacks were broken up before 
the Germans had fairly launched them. 
Our machines were everywhere back of the 
enemy lines. It was easy to tell where the 
Germans were amassing for a counter- 
stroke. First of all our machines would 
fly low over the grey-clad troops, pouring 
machine gun bullets into them or dropping 
high explosive bombs among them. Then 
the exact location point of the mobilisation 
would be signalled to the artillery so that 
the moment the Germans moved our guns 
were on them. In General Orders commend- 
ing the troops for their part in the battle, 
Field-Marshal Sir Douglas Haig declared 
that the work of the Flying Corps, ‘under 
the most difficult conditions’, called for 
the highest praise. 

We were acting, you might say, as air 
policemen. Occasionally one of our 
machines would be set upon by the Ger- 
man gangsters-they were ‘careful’ 
fighters and seldom attacked unless at odds 
of four to one—and naturally we suffered 
some casualties, just as the ordinary police 
force suffers casualties when it is doing 
patrol duty in an outlaw country. The 
weather was always favourable to the Ger- 
man methods of avoiding ‘open-air’ com- 
bats. Even the clearer days were marked 
by skies filled with clouds sufficiently 
large and dense enough to offer protection 
and hiding places to the high winging Hun 
machines. 

I had several skirmishes, but did not 
succeed in bringing down another machine 
until April 20, when I was fortunate enough 
to begin another series of extremely in- 
teresting and successful fights. I was pro- 
moted to be a Captain about this time and 
thought I was very happy; but the pro- 
motion was followed by another incident 
which really made me proud. The sergeants 
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De Havilland light bombers above No-Man's Land. DH 4's and 9's played a great part in destroying 
German morale by harassing their front line troops constantly 
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of my squadron had made me a round ‘nose’ 
for my machine. It fitted on the propeller 
head and revolved with it. I had it painted 
a brilliant blue, and from that time on 
my machine was known as ‘Blue Nose’. It 
was given to me, the Serjeant-Major ex- 
plained, as a sign that I was an ‘Ace’— 
that I had brought down more than five 
machines. I was so pleased with this tribute 
from the men that I took old “Blue Nose’ 
visiting several other squadrons, where I 
exhibited my new mark of distinction to 
many of my friends and flying companions. 

The machine I got on April 20 was the 
first I ever destroyed in flames. It is a 
thing that often happens, and while I 
have no desire to make myself appear as a 
blood-thirsty person, I must say that to 
see an enemy going down in flames is a 
source of great satisfaction. You know his 
destruction is absolutely certain. The 
moment you see the fire break out you 
know that nothing in the world can save 
the man, or men, in the doomed aeroplane. 
You know that there is no 'camouflage' in 
this, and you have no fear that the enemy 
is trying any kind of flying trick in the 
hope that he will be left alone. 

I was flying over a layer of white clouds 
when I saw a two-seater just above me. We 
generally met the enemy in force during 
these days, but this German machine was 
all alone. Neither the pilot nor the observer 
saw me. They flew along blissfully ignorant 
of my existence, while [ kept carefully 
underneath them, climbing all the time. I 
was only ten yards behind the Hun when I 
fired directly up at him. It had been an 
exciting game getting into position under- 
neath him, carefully following every move 
he made, waiting, hoping and praying that 
he would not see me before I got into the 
place I wanted. I was afraid that if he did 
see me I would be at a distinct disadvan- 
tage below him. My hand must have been 
shaky, or my eye slightly out, because, 
although I managed to fire ten rounds, I did 
not hit anything vital. Even in this crucial 
moment the humour of the situation almost 
got the better of me. My machine seemed 
so little, carefully flying there under the 


big, peaceful Hun, who thought he was so 
safe, so far from any danger. Suddenly, 
from just beneath him, he heard the 'tat- 
tat-tat-tatter-tatter' of my machine gun 
almost in his ear, the range was so close. 
Then he must have seen my smoking 
bullets passing all around him. Anyway, 
there was consternation in the camp. He 
turned quickly, and a regular battle in the 
air began between the two of us. We 
manoeuvred every way possible, diving, 
rolling, stalling; he attempting to get a 
straight shot at me, while my one object 
was to get straight behind him once again, 
so as to have a direct line of fire right into 
him. 

Twice I dived at him and opened fire 
from almost point-blank range, being with- 
in two lengths of him before I touched the 
lever which set my gun to spouting. But 
there was no success. The third time I tried 
a new manoeuvre. | dived at him from the 
side, firing as I came. My new tactics gave 
the German observer a direct shot at me 
from his swivel gun, and he was firing very 
well too, his bullets passing quite close for 
a moment or two. Then, however, they be- 
gan to fly well beyond my wing-tips, and 
on seeing this I knew that his nerve was 
shaken. I could now see my own bullets 
hitting the right part of the Hun machine, 
and felt confident that the battle would 
soon be over. a 

I pulled my machine out of its dive just 
in time to pass about five feet over the 
enemy. I could see the observer evidently 
had been hit and had stopped firing. Other- 
wise the Hun machine seemed perfectly 
all right. But just after I passed I looked 
back over my shoulder and saw it burst into 
flames. A second later it fell a burning 
mass, leaving a long trail of smoke behind 
as it disappeared through the clouds. I 
thought for a moment of the fate of the 
wounded observer and the hooded pilot 
into whose faces I had just been looking — 
but it was fair hunting, and I flew away 
with great contentment in my heart. 
[Reprinted from Winged Warfare by Major 
W. A. Bishop, VC, DSO and MC, published 
by Hodder and Stoughton, 1918.] 


The cockpit of an SE 5a fighter. Though it was not as manoeuvrable as the Sopwith Camel, the 
SE 5a had a distinct advantage in its extreme strength and its good turn of speed 
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On the first Offensive Patrol (in April 
1917), with two others, we attacked five 
German scouts: four bright red and one 
green. I chose one and dived, got him in 
the sights, and pressed the trigger of the 
Vickers. Not a shot! I continued in the 
dive, trusting to the Lewis gun to do the 
trick: it fired two shots and jammed! 
Damnation! I zoomed away, trying fran- 
tically to clear the Vickers jam. Nothing 
would shift it, so 1 pulled the Lewis down 
its sliding quadrant to clear it and reload. 
The spade grip of the gun knocked down 
the hinged wind-screen, and the blast of a 
100-mph wind nearly blew my head off. 
This was a pretty state to be in surrounded 
by five enemy scouts! 

I was a sitter for any Hun, so I turned 
west and climbed away, working all the 
time to get my screen up and clear the 
Lewis jam. At last I managed it; but then, 
try as I would, I could not force the gun 
up the quadrant back into place on the top 
plane. The slide was twisted. I came home 
fed up, my gun pointing straight up into 
heaven. Nevertheless, that day the squad- 
ron got four Huns: a good start Ball 
accounted for two of them... 

In 1917 co-operative tactics in single- 
seater fighting were rudimentary. A com- 
bat was a personal matter. In a fight no 
pilot has time to watch others: he is too 


LONE HUNTER’S DAY 


While Bishop's squadron was active over the Battle of Arras itself, 
Cecil Lewis' unit was flying behind the German lines 


occupied in attempting to down his own 
man or in avoiding an enemy intent on 
downing him. Tactics apart, the vital 
question is that of performance. A machine 
with better speed and climbing power must 
always have the advantage. 

During the next ten days Offensive 
Patrols were carried out daily, and unfor- 
tunately it soon became clear that, good 
as the SE 5 was, it was still not equal to 
the enemy. Scrapping at high altitudes, 
15,000 to 18,000 feet, the Huns had a 
marked superiority in performance. This 
naturally tended to make us cautious, since 
we knew that, once we came down to their 
level, we should not be able to get above 
them again. Height, apart from its moral 
superiority, means added speed for the 
one above, who in his dive and zoom away 
has gravity on his side. Since machine 
guns in a scout are fixed, firing forward in 
the line of flight, it follows that the pilot 
aims the whole machine at his adversary. 
If that adversary is above him, he will be 
forced to pull his machine up on its tail 
to get him in the sights. That means loss 
of speed, manoeuvrability and, if carried 
to an extreme, a stall, and wandering 
about at stalling speed is asking for trouble 
when there are enemy guns about. This 
inferiority of performance was an initial 
difficulty. Later, when the SE5 got a larger 
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motor, things looked up. 

Single combat, a duel with another 
machine, was, performance apart, a ques- 
tion of good flying. Two machines so en- 
gaged would circle, each trying to turn 
inside the other and so bring his guns into 
play. Ability to sustain such tight ver- 
tical turns is the crucial test of a fighting 
pilot. Once the balance of the controls is 
lost, the machine will slip, lose height, 
and the enemy will rush in. Then, by all 
the rules of the game, you are a dead 
man. 

But when a number of machines had 
closed and were engaged in a 'dog-flght', 
it was more a question of catch-as-catch- 
can. A pilot would go down on the tail 
of a Hun, hoping to get him in the final 
burst; but he would not be wise to stay 
there, for another Hun would almost 
certainly be on his tail, hoping to get him 
in the same way. Such fights were really 


a series of rushes, with momentary pauses 


to select the next opportunity—to catch 
the enemy at a disadvantage... 

But, apart from fighting, when 20 or 30 
scouts were engaged, there was always a 
grave risk of collision. Machines would 
hurtle by, intent on their private battles, 
missing each other by feet. So such fighting 
demanded iron nerves, lightning reactions, 
snap decisions, a cool head and eyes like 
a bluebottle, for it all took place at high 
speed and was three-dimensional. 

At this sort of sharpshooting some pilots 


Below left: James McCudden, who rose from 
the ranks and scored 54 victories before he 
met his death in an accident in 1918. Below: 

A weapon whose bark was worse than its bite— 
the explosion of a British anti-aircraft shell 


Ullstein 


excelled others; but in all air fighting (and 
indeed in every branch of aerial warfare) 
there is an essential in which it differs 
from war on the ground: its absolute cold- 
bloodedness. You cannot lose your temper 
with an aeroplane, You cannot ‘see red’, 
as a man in a bayonet fight. You certainly 
cannot resort to ‘Dutch’ courage. Any of 
these may fog your judgement — and that 
spells death. 

Often at high altitudes we flew in air 
well below freezing point. Then the need 
to clear a jam or change a drum meant 
putting an arm out into an icy 100-mph 
wind. If you happened to have bad cir- 
culation (as I had), it left the hand numb, 
and since you could not stamp your feet, 
swing your arms, or indeed move at all, 
the numbness would spread to the other 
hand, and sometimes to the feet as well. 

In this condition we often went into a 
scrap with the odds against us—they 
usually were against us, for it was our job 
to be 'offensive' and go over into enemy 
country looking for trouble— coldblood- 
edly in the literal sense; but nonetheless 
we had to summon every faculty of judge- 
ment and skill to down our man, or, at 
the worst, to come out of it alive ourselves. 
So, like duelling, air fighting required a 
set steely courage, drained of all emotion, 
fined down to a tense and deadly effort 
of will. The Angel of Death is less callous, 
aloof and implacable than a fighting pilot 
when he dives. 


Below: An Albatros D Va, increasingly the 
main opposition for Allied fighters from the 
middle of 1917 onwards. Note the auxiliary 
strut from the leading interplane strut to the 
leading edge, to prevent flutter 
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There were, of course, emergency 
methods, such as standing the machine 
on its tail and holding it there just long 
enough to get one good burst into the 
enemy above you; but nobody would fight 
that way if he could help it, though, 
actually, an SE 5 pilot could do the same 
thing by pulling his top gun down the 
quadrant. He could then fire it vertically 
upward while still flying level. 


Hedgehopping over Hunland 

This was how Beery Bowman once got 
away from an ugly situation. He had been 
scrapping a couple of Huns well over the 
other side of the lines. He managed to 
crash one of them but in so doing ex- 
hausted the ammunition of his Vickers 
gun: his Lewis was jammed. The other 
Hun pursued him and forced him right 
down on to the ‘carpet’—about 100 feet 
from the ground. There was nothing to do 
but to beat it home. The Hun, out to 
avenge the death of his friend, and having 
the advantage of speed and height over 
Beery, chivvied him back to the lines, 
diving after him, bursting his gun, zoom- 
ing straight up again, hanging there for 
a moment in a stall, and falling to dive 
again. 

He repeated this several times (he must 
have been a rotten shot) while Beery, with 
extraordinary coolness and presence of 
mind, pulled down his Lewis gun and 
managed to clear the jam. The next time 
the Hun zoomed, Beery throttled right 
down and pulled back to stalling speed. 
The result was that when the Hun fell 
out of his zoom, Beery was not ahead of 
him as before, but beneath him. As the 


Hun dropped into his dive Beery opened 
fire with his Lewis gun, raking the body 
above him with a long burst. The Hun 
turned over on his back, dived, and struck 
the ground, bursting into flames. Beery 
laconically continued his way home. He 
was awarded the DSO. 

With the exception of Ball, most crack 
fighters did not get their Huns in dog- 
fights. They preferred safer means. They 
would spend hours synchronising their 
guns and telescopic sights, so that they 
could do accurate shooting at, say, 200 
or 300 yards. They would then set out on 
patrol, alone, spot their quarry (in such 
cases usually a two-seater doing recon- 
naissance or photography), and carefully 
manoeuvre for position, taking great pains 
to remain where they could not be seen, 
below and behind the tail of the enemy. 
From here, even if the Hun observer did 
spot them he could not bring his gun to 
bear without the risk of shooting away 
his own tail plane or rudder. The stalker 
would not hurry after his quarry, but keep 
a wary eye to see he was not about to be 
attacked himself. He would gradually 
draw nearer, always in the blind spot, 
sight his guns very carefully and then one 
long deadly burst would do the trick. 

Such tactics as those were employed by 
Captain McCudden, VC, DSO (killed in 
an accident in July 1918, having accounted 
for more than 50 German machines), and 
also by the French ace Guynemer (killed 
without trace in September 1917). 

The squadron was doing well in Huns. 
Ball came back every day with a bag of 
one or more. Besides his SE5 he had a 
Nieuport scout, the machine in which 


he had done so well the previous year. He 
had a roving commission, and, with two 
machines, was four hours a day in the air. 
Of the great fighting pilots his tactics 
were the least cunning. Absolutely fear- 
less, the odds made no difference to him. 
He would always attack, single out his 
man and close. On several occasions he 
almost rammed the enemy, and often came 
back with his machine shot to pieces. 

One morning, before the rest of us had 
gone out on patrol, we saw him coming 
in rather clumsily to land. He was not a 
stunt pilot, but flew very safely and 
accurately, so that, watching him, we could 
not understand his awkward floating land- 
ing. But when he taxied up to the sheds 
we saw his elevators were flapping loose — 
controls had been completely shot away! 
He had flown back from the lines and made 
his landing entirely by winding his ad- 
justable tail up and down! It was incredible 
he had not crashed. His oil tank had been 
riddled, and his face and the whole nose 
of the machine were running with thick 
black oil. 

He was so angry at being shot up like 
this that he walked straight to the sheds, 
wiped the oil off his shoulders and face with 
a rag, ordered out his Nieuport, and in 
two hours was back with yet another Hun 
to his credit. 

Ball was a quiet, simple little man. His 
one relaxation was the violin, and his 
favourite after-dinner amusement to light 
a red magnesium flare outside his hut and 
walk round it in his pyjamas, fiddling! He 
was meticulous in the care of his machines, 
guns and in the examination of his am- 
munition. He never flew for amusement. 
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The only trips he took, apart from offen- 
sive patrols, were the minimum requisite 
to test his engines or fire at the ground 
target sighting his guns. He never boasted 
or criticised, but his example was tre- 
mendous... 

The squadron sets out 11 strong on the 
evening patrol. Eleven chocolate-coloured, 
lean, noisy bullets, lifting, swaying, turn- 
ing, rising into formation —two fours and 
a three—circhng and climbing away 
steadily towards the lines. They are off 
to deal with Richthofen and his circus of 
red Albatroses. 

The May evening is heavy with threat- 
ening masses of cumulus cloud, majestic 
skyscrapers, solid-looking as snow moun- 
tains, fraught with caves and valleys, rifts 
and ravines— strange and secret pathways 
in the chartless continents of the sky. 
Below, the land becomes an ordnance map, 
dim green and yellow, and across it go the 
lines, drawn anyhow, as a child might 
scrawl with a double pencil. The grim 
dividing lines! From the air robbed of all 
significance. 

Steadily the body of scouts rises higher 
and higher, threading its way between 
the cloud precipices. Sometimes, below, 
the streets of a village, the corner of a 
wood, a few dark figures moving, glides 
into view like a slide into a lantern, 
and then is hidden again. 

But the fighting pilot's eyes are not on 
the ground, but roving endlessly through 
the lower and higher reaches of the sky, 
peering anxiously through fur-goggles to 
spot those black slow-moving specks 


against land or cloud which mean full 
throttle, tense muscles, held breath and 


the headlong plunge with screaming wires 
—a Hun in the sights, and the tracers 
flashing. 


Ambush from above 

A red light curls up from the leader’s 
cockpit and falls away. Action! He alters 
direction slightly, and the patrol, shifting 
throttle and rudder, keep close like a pack 
of hounds on the scent. He has seen, and 
they see soon, six scouts 3,000 feet below. 
Black crosses! It seems interminable till 
the 11 come within diving distance. The 
pilots nurse their engines, hard-minded 
and set, test' their guns and watch their 
indicators. At last the leader sways side- 
ways, as a signal that each should take his 
man, and suddenly drops. 

Machines fall scattering, the earth races 
up, the enemy patrol, startled, wheels and 
breaks. Each his man! The chocolate 
thunderbolts take sights, steady their 
screaming planes, and fire. A burst, 50 
rounds—it is over. They have overshot, 
and the enemy hit or missed, is lost for 
the moment. The pilot steadies his stam- 
peding mount, pulls her out with a firm 


Collision courses, 
and then the steady 
circling, waiting 
for the other man 
to grant you even 
the smallest chance 


Bayer Hauptstaatsarchiv, Munich 


Bayer Hauptstaatsarchiv, Munich 


hand, twisting his head right and left, 
trying to follow his man, to sight another, 
to back up a friend in danger, to note 
another in flames. 

But the squadron plunging into action 
had not seen, far off, approaching from 
the east, the rescue flight of red Albatroses 
patrolling above the body of machines on 
which they had dived, to guard their tails 
and second them in the battle. These, see- 
ing the maze of wheeling machines, plunge 
down to join them. The British scouts, 
engaging and disengaging like flies cir- 
chng at midday in a summer room, soon 
find the newcomers upon them. Then, as 
if attracted by some mysterious power, as 
vultures will draw to a corpse in the desert, 
other bodies of machines swoop down from 
the peaks of the cloud mountains. More 
enemy scouts, and, by good fortune, a 
flight of Naval triplanes. 

But, nevertheless, the enemy, double in 
number, greater in power and fighting with 
skill and courage, gradually overpower the 
British, whose machines scatter, driven 
down beneath the scarlet German fighters. 

It would be impossible to describe the 


Below left and right: The war from the air. From 
altitude, all that could be seen were the 

front line dispositions, but from lower down 
the chaos that reigned in No-Man's Land during 
the first stages of an attack could be seen 

all too clearly—infantry held up in front 

of strong points and casting around for a way 
to circumvent these horribly costly obstacles. 
There was little that a pilot could do to help 
directly, however. His real use lay in keeping 
up the morale of the infantry by strafing the 
opposition and in keeping HQ informed of the 
front line situation, so that new plans to 

keep the advance moving could be worked out 


action of such a battle. A pilot, in the 
second between his own engagements, 
might see a Hun diving vertically, an SE 5 
on his tail, on the tail of the SE another 
Hun, and above him again another British 
scout. These four, plunging headlong at 
two hundred miles an hour, guns crackling, 
tracers screaming, suddenly break up. The 
lowest Hun plunges flaming to his death, 
if death has not taken him already. His 
victor seems to stagger, suddenly pulls out 
in a great leap, as a trout leaps on the end 
of a line, and then, turning oyer on his 
belly, swoops and spins in a dizzy falling 
spiral with the earth to end it. The third 
German zooms veering, and the last of 
that meteoric quartet follows bursting... 
But such a glimpse, lasting perhaps ten 
seconds, is broken by the sharp rattle of 
another attack. 

Two machines approach head-on at 
breakneck speed, firing at each other, 
tracers whistling through each other’s 
planes, each slipping sideways on his 
rudder to trick the other’s gun fire. Who 
will hold longest? Two hundred yards, 
100, 50, and then, neither hit, with one 
accord they fling their machines sideways, 
bank and circle, each striving to bring his 
gun on to the other’s tail, each glaring 
through goggle eyes, calculating, straining, 
wheeling, bent only on death or dying. 

But, from above, this strange tormented 
circling is seen by another Hun. He 
drops. His gun speaks. The British mach- 
ine, distracted by the sudden unseen 
enemy, pulls up, takes a burst through the 
engine, tank and body, and falls bottom 
uppermost down through the clouds and 
the deep unending desolation of the 


twilight sky. 

The game of noughts and crosses, start- 
ing at 15,000 feet above the clouds, drops 
in altitude engagement by engagement. 
Friends and foes are scattered. A last 
SE, pressed by two Huns, plunges and 
wheels, gun Jammed, like a snipe over 
marshes, darts lower, finds refuge in the 
ground mist, and disappears. 

Now lowering clouds darken the evening. 
Below, flashes of gun fire stab the veil of 
the gathering dusk. The fight is over! The 
battlefield shows no sign. In the pellucid 
sky, serene cloud mountains mass and 
move unceasingly. Here where guns rat- 
tled and death plucked the spirits of the 
valiant, this thing is now as if it had 
never been! The sky is busy with night, 
passive, superb, unheeding. 

Of the 11 scouts that went out that 
evening, May 7, only five of us returned 
to the aerodrome. 

The Mess was very quiet that night. The 
Adjutant remained in his office, hoping 
against hope to have news of the six miss- 
ing pilots, and, later, news did come 
through that two had been forced down, 
shot in the engine, and that two others 
had been wounded. 

But Ball never returned. I believe I was 
the last to see him in his red-nosed SE 
going east at 8,000 feet. He flew straight 
into the white face of an enormous cloud. 
I followed. But when I came out on the 
other side, he was nowhere to be seen. 
All next day a feeling of depression hung 
over the squadron. We mooned about the 
sheds still hoping for news. The day after 
that hope was given up. I flew his Nieuport 
back to the Aircraft Depot. [Cecil Lewis.] 


AIR BATTLE 
OVER THE AISNE 


The Germans again used their well-tried ground 
attack formula during the Aisne offensive. At 
first they had things their own way as the 
heavily mauled Allied squadrons pulled back 

to regroup. But once the Allies threw these 
units back into the battle, the Germans were 
halted in savage fighting over the now worn-out 
infantry divisions below. Thomas G. Miller Jr. 
Below: A Halberstadt CL II about to set 

off on a mission. Note the grenades in the 

rack on the fuselage side and the signal gun 
cartridges over the fuselage’s rear decking 
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Twice Ludendorff had succeeded in achiev- 
ing tactical surprise despite ample warning 
of his intentions, in furnishing which the 
RAF had played a most creditable part. 
The third of his hammer blows now fell 
on a sector of the front where British 
aviation had very limited strength and 
responsibility. The  battle-shattered IX 
Corps had only one squadron to fly its 
reconnaissance missions. The French 
Tenth Army had assigned to it 14 Esca- 
drilles of fighters and observation aircraft, 
and the French Division Aérienne, a power- 
ful strategic air reserve of 18 day-bombing 
and 24 fighter Escadrilles, was stationed 
around Clermont, behind the front of the 
neighbouring Third Army. The German 
Seventh Army had two of the crack ‘flying 
circuses’, Jagdgeschwader I (Reinhard) and 
III (Loerzer), five additional Jagdstaffeln, 
14 Schlachtstaffeln (organised into three 
Gruppen), 23 Fliegerabteilungen and two 
Bombengeschwader. 

French air reconnaissance failed to dis- 
cover the concentration of assault units by 
Seventh Army and on May 2" its strength 
fell thunderously against the Chemin des 
Dames between Rheims and Soissons. The 
Schlachtstaffeln flew in group strength, 
attacking the retreating British and French 
troops on all the roads behind the front. 
Continuous attacks by the grenades and 
machine guns of these low-flying aircraft 
prevented the evacuation or destruction 


Above: The Sopwith F | Camel, the First World 
War's most successful fighter, with 1,294 air- 
craft downed to its credit. lt owed much of 

its success to its phenomenal aerobatic capa- 
bilities, which were the result of its compact 
design, powerful controls and the fact that 

all the large weights were concentrated on or 
near the centre of gravity — in the first seven 
feet of the fuselage. The considerable torque 
of the rotary engine on the small frame was a 
vital factor in the Camel's lightning fast turn 
to the right, but it also meant that it was 
impossible to fly the Camel ‘hands off. Because 
of this difficulty, the type got an undeserved 
reputation as a killer, but all that was needed 
was great care, especially at take off and 
landing. The Camel was the first British fighter 
to have twin Vickers guns. 1. Upper wing cutout 
for visibility. 2. Ring sight. 3. Vickers gun. 

4. Ammunition tank. 5. Wooden propeller. 
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6. Aluminium cowling. 7. Rotary engine. 8. Oil 
tank. 9. Wing rib. 10. Aileron control wire. 

11. Compression rib. 12 and 13. Wing bracing 
wires. 14. Main spars. 15. Aileron operating 
horn. 16. Aileron connecting wire. 17. Bungee- 
sprung wheel. 18. Rudder bar. 19. Wicker seat. 
20. Fuel tank. 21. Control column. 22. Wire- 
braced wooden fuselage. 23. Tailplane structure. 
24. Iron-shod skid. 25. Fin and rudder. 26. 
Bungee skid spring. 27. Throttle and mixture 
controls. 28. Instrument panel. 29. Flying 

wire. 30. Landing wire. 31. Incidence bracing 
wires. Engine: Clerget (130-hp), Le Rhóne (110- 
hp) or Bentley 1 (150-hp) rotaries. Armament: 
two Vickers guns. Speed: 122 mph at sea level. 
Climb: 16 minutes 50 seconds to 15,000 feet. 
Ceiling: 24,000 feet. Endurance: 2¥2 hours. 
Weight empty/loaded: 889/1,422 lbs. Span: 28 
feet. Length: 18feet 8 inches. Performance 
figures are as with the Le Rhóne engine 


Above: The Fokker D VII, Germany's best fighter 
of the war, designed by the little-known 
Reinhold Platz, who also designed the Dr I. 
Originally a welder, Platz began designing with 
little or no training. He possessed an enormous 
flair for designing strong but light structures 
(the fuselage was of metal tube) and had a 

10 superb intuitive eye for line. The D VII was 
noted for its great strength, good manoeuvr- 

ability and excellent performance at altitude. 

11 It had the remarkable ability of being able to 
hang on its propeller and fire upwards. The 

12 aircraft illustrated is that of Georg von 
Hantelman of Jasta 15 of Jagdgeschwader ll. 

Engine: Mercedes D Ill or BMW lll inlines, 160- 
or 185-hp. Armament: two fixed Spandau 
machine guns. Speed: 1162 mph at 3,280 feet. 
Climb: 16,400 feet in 31% minutes (Mercedes) or 
16 minutes (BMW). Ceiling: 22,900 feet. 
Endurance: 1¥2 hours. Weight empty/loaded: 
1,540/1,870 Ibs. Span: 29 feet 32 inches. 
Length: 22 feet 11% inches. Below: ‘The Blind 
Spot’ by N. G. Arnold — A Camel closes up in 

the blind spot under a Hannoveraner's tailplane 
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of the French airfield at Magneux, near 
Fismes, and it was overrun on the 28th 
with all its aircraft, hangars and fuel 
intact. Bombengeschwader 2’s attacks on 
the marshalling yards at La Fére-en-Tar- 
denois contributed further to the confusion 
of the Allied armies. There was relatively 
little air fighting for the first four days of 
the offensive, most of the 19 German air- 
craft lost having fallen victim to ground 
fire. On the 31st, however, the Division 
Aérienne was committed to battle and 
savage combats were fought in the vicinity 
of their objective of Fismes. Escadre 12's 
Breguets were twice intercepted by Jagd- 
geschwader I and five of them were lost, 
as were two of the pilots of that stout 
German unit. The day's fighting cost 12 
German and 17 French aircraft. 

Qn the last day of May the Germans 
reached the Marne at Cháteau-Thierry. 
In reaching it the men of the Luftstreit- 
kráfte played their full part, and some of 
them remembered their parts well. Baron 
Wolfram von Richthofen was an apprentice 
fighter pilot in the unit once led by his 


Below: Crews board their Friedrichshafen G Ill’s 
for a bombing mission. Left: A gunner 

tests his weapon. Bottom: A mixed fighter unit 
of Fokker D VII's, Dr l's and an Albatros D V 


famous cousin, and a huge, bemonocled 
Hauptmann named Hugo Sperrle directed 
all the air units of Seventh Army. Twenty- 
two years later both were to be made 
Field-Marshals for applying again the 
lessons learned in 1918 over the battle- 
fields of the Somme, the Lys and the Marne. 
Many of their opposite numbers of course 
also rose to high command in the RAF. 
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Top: Atypical cockpit. The pilot had less in the 
way of struts and wires to contend with com- 
pared with earlier types, but he now has a gun 
butt just in front of hisface. This would damage 
his face in any crash. Above: 'The end of a Ger- 
man aeroplane over Arras' by Bertram Sandy 
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A remarkable but frequent occurrence 1n dogfighting was that the 
fight could break up and leave each pilot completely alone 


On September 10 I led five Camels of A’ 
Flight on the north offensive patrol, which 
envered an area to the north of Ypres. We 
had not been long over the lines, and were 
flying at 14,000 feet. when I saw below us 
wer Houthulst Forest a formation of 
nemy planes. made up of two DFW two- 
seaters protected by five Albatros Scouts. 
I had previously arranged that, in the 
velit of encountering escorted aeroplanes, 
l should attack with one Camel, while the 
deputy leader abd the other Camels were 
to remain above to protect our tails from 
attack. On my left was a new pilot; 2nd- 
lieutenant R. J. Brownell, MM, a Tas 
manian. who is now in the Royal Austra- 
han Air Force. I had told him that, until he 
got used to fiving over the lines and rapidly 
Spotting enemy craft as distinct. from 
friendly, he must keep right alongside 
my ‘plane and do whatever I did, main- 
taining formation station in all attitudes. 
Lieutenants Crossland, Moody and Smith 
made up the remainder of the formation. 
The enemy ‘planes were flying south 
bout 1,000 feet below and ahead of us 
well east of their lines, and probably elimi 
ing to gam height before crossing the 
trench-lines upon reconnaissance. swung 
our formation round above them from the 
north-easterlv course we followed and 
dived for the two-seaters. Brownell came 
down in station He had seen nothing. He 
simply knew that l had dived and that he 
had to keep position The remaining three 
Camels maintained their height. 
Down l rushed through the crisp, cold 
r. watching my Hun through the sights, 
holding my control stick with both hands, 
thambs resting on the double gun-tniggers 
within the spade-shaped stick-top. The 
observer in my opponents’ bus saw me and 
I saw him swing his gun to bear. I saw the 


CAMEL SCRAP) 


* 
double flash of his shots even as he grew toy 
personality ın my sights and I pressed thei 
fateful triggers At the very first burst hel 
crumpled up and fell backwards ınto thé 
cockpit. My streams of lead poured into 
the fuselage of the 'plane around the 
pilot's cockpit and the DFW tipped up and 
over sideways and fell tumbling downg 

l looked round for Brownell and saw hing 
close beside me on my level. Following 
down in the dive without Knowing why we 
dived. he suddenly found himself squarely 
on the tail of the second DFW. He pressed 
his triggers instinctively in a long burst. 
The Hun's tail rose upward. A curl of 
smoke came from his fuselage and he fell 
headlong, plunging like a flaming comet. 

Above us the three Camels kept the five 
Albatros Scouts engaged, and. after seemg 
the two-seaters go down, Smith dived on 
the tail of one of the scouts and shot 100 
rounds into It, until ıt fell out of control. 

Next day, in misty weather, with a 
patrol of seven, Í saw a concentration of 
enemy planes, some 21 strong, flying below 
us east of Langemarck. There were three 
of the new Fokker triplanes, while the re- 
mainder were Albatros Scouts. They 
greatly outnumbered our strength. I could 
not determine whether they had observed 
us or not, but in any case I decided to 
attack. I dived on one of the triplanes, 
closed right in and as my burst went home 
I saw him falling down below his own for- 
mation. 1 knew that the Hun formation 
was so strong that it would be but to court 
disastet to follow him down. As I pulled 
forward from among the Huns for breath- 
ing space to review the situation I saw that 
one of my formation who had followed me 
had done just the thing l knew was wrong: 

Engrossed on the shooting of an Albatros 
he had passed right through the Hun level. 


Instantly a Fokker pottnced upon his tail 
burst ðf bullets caused the Camel pilot to 
look round and swerve wav {rom the 
Albatros he followed. I saw the triplane 
ee m upen the Camel's tail and I dived 
antly upan it. As I dived I fired a short 
Burst. befüre mv sights were centred. be 
e] knew that most Huns answered to 
warning of bullets fring tear. This 
Mos. however, was of a different breed 
ed round at me and, as I saw his 
VER: cd face above his shoulder, he 

rved Slightly vo one side, then followed 


ines very first burst. because he 
use the Camel te manoeuvre as he 


r f speed and pulled closer to thi 
ne. Then I heard the *platwr of Hu: 
Mets rattling round my own ears. Glanc- 
NE opwen | saw tum Albatros Scouts 
min down upot te. but above them was 
r Hide Came! treating thent the 
was almost deed upon. the Eripbine s 
Bil when the pilot jeoked arena again 
punge wh so close that I wuld almost 
EU the mans expreesior [ ave him 
her burst sind suwthe stream of trac 
Ins ead by inches ns he swerved ou 
Ward from my line of sight. The Camel wa 
below him falling steeply ina gentie cur 
When my burst cessed the Gurman pilot 
Hooked nyai ahead 
= Damn him! | thotaght 11] get him next 
^ beck time I had fired a brille cari 
n | might ave dont. in the desire ti 
e him off the Camp s tail, And ail the 
Eme we fell downward, line hens 
f ing exsrthward Mum 14,000 feet alens 
me peihway inclined al 60 degrees, munksing 
nh thi ala air fiveneds the ground 
Ad the German bine From behrimd 1 
Ime s00ther burst fiving ball 
Out of the corner of t n AW d ie 
IL KE 5 heading towards u followed 
ewerving tripiane and got «quini 
mil: Before 1 could Are hr gat 
aia unt more Agar 
an him. acad pressed the ingepn 
P my bullets A ng homi H head 
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not look round tliis trme Hts angle of dive 
suddenly steepened. I increased my ow 
to vertical, barely 20 feet behind him 
Suddenly the RE 5 flashed in front of me 
between the German and my bus I saw the 
wide-open mouth of the herror-struck 
observer, The wings passed across my vision 
as the pilot valniy strove t6 turn away 
For ^ fl#eting instant ol time I looked 
nto the face of the observer and the cockpit 
n whith he Stood. He thought that I would 
hit him head On and wipe him from exist- 
ente. tor lo fragments with the whirrin 
engine aid propeller that I carried. So did 
D For a fragment of time I hung in space 
mentally, alwady dead. The observer and 


I saw each other $$ souls already hurled 
Into the rternal cosmos 

There was but one thing to d 

My God. I breathed in prayet, eve I 


atiked the Camel s stick Bard int 
nd flashed between dure two 
ind. tal lpláne SA nv ant 
unswered ty the pull. By 
miracle we missed collision, By nit i 
my Camel held together. | ft “pun upsidi 
nm en. tép ut A loop and fell out sideways 
| had lost height só rapidis in my dowr 
Wirt? risen from 14000 Ipet that Ihe pr 
fueltank had not hs tr m 


tabiilse t noe the higher atmommhr 


did i 
my stomaun 
SNTE wip 


ITE "n 


sum my 


pressure. Amd my engine cemsed to run, Not 

curtain af The Ceuse I tried her th 

gravity tank and she picked up. | turned 
Ta) ni Uii k His | overbead 1 
y ness pués hetwoen tim mist and sk 
ke golidiieh in a bowl held up ipunsl 
tard window, Aroumd mi iid n 1 


no acr 


REE pt uae RES 


wies) there wie nmttitu be seen 


Hares, enemy ar friendly 


ist "isappesring weet war tim ts 
"estward Lowarde hu RUS EIT p im 
j 1 Camel both had l eu Th 
"eumd wey wis [pee trom «he oles, hu 
di«t i nat wenant ef mist. I climbed 
urmward au I trev led west and found tre 
upel H ifu gudr Qur patrol ire 
finmubed, and wo 1 "n TOU 
itoni TT mutum. And N | cures 
e dun ] rii of H nd 
Reprint Int: I N 
Mucm iX by Duck r 


Top: The ground crew wait asthe pilot and ob- 
server make their final preparations fora 
reconnaissance flight in their Bristol Fighter on 
a wintry day. Above: A fine air-to-air photo- 
graph of an Albatros C Ill 2-seater. Note the 
excellent field of fire for the observer 


Imperial War Museum 


DOG FIGHTING: 


FACT AND FICTION| 


These celebrated photographs, first produced in the anonymous auto- 
biography of an RFC officer in the 1930's, are claimed to be authentic, 

but are more probably ‘faked’. The author claimed that they were taken 
with a camera fitted to his aircraft's cabane struts and operated auto- 


matically each time the machine gun trigger was pressed. Fact or fiction 
they give a good impression of what First World War air fighting must 


have been like. The original captions 
1. Must have broken up at instant | pre 
breaking up after being hit by a German being s c 
2. God, what a sight’ (a Fokker D VII and a stol Fighter colliding). 

3. ‘His wings suddenly collapsed and floated past me’ (an LVG breaking 
up). 4. ‘A dogfight’ (a typical confused mêlée at very close range) 

5. Have got the camera pointed off at an angle’ (a Pfalz D IIl chasing 
an SE 5, taken with the camera facing backwards and outwards, r 

than aligned along the line of fire of the machine guns). 6 

there first (Albatros D V's pouncing on a straggling DH 4) 
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any's last desperate struggles on the 
ground, so did it in the air as the Germans tried to force 
Britain and France out of the war by bombing their capital 
cities. The effort was in vain, however, as the defences had 
caught up with the bombers Germany could muster. But 1918 
contained a far more important event, an augury for the 
future — the formation of the world's first truly independent 
strategic bomber force, the Independent Force, RAF 


As 1918 witnessed Germ 
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Below: The 
defences — search- 
lights on one of 
London's bridges. 
Right: A Handley-Page 
V/1500. potentially 
the best bomber of 
the war 
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When Italy declared war on Austria-Hun- 
gary on May 24, 1915, there already ex- 
isted an aircraft of Italian design well 
suited to the long-range bombing róle. 
The creation of Gianni Caproni, the Cal 
exemplified the basic design of all the large 
Caproni aircraft of the war period. À bi- 
plane with wings 72 feet 10 inches in span, 
it accommodated its crew in a central 
nacelle-an observer-bombardier-gunner 
right forward and two pilots side by side 
immediately behind him. At the rear ofthe 
nacelle was a 100-hp Fiat water-cooled 
engine. Two long 'outrigger' fuselages 
to right and left had Fiats in their noses, 
and at their after ends carried a broad 
horizontal tailplane on which were mount- 
ed three rudders. The maximum speed was 
72 mph, the ceiling 13,100 feet with a 
load of approximately 1,000 lbs of bombs. 
One hundred and sixty-six of these aircraft 
were built. The later Ca3 of 1917 was 
almost identical, but had three 150-hp 
Isotta-Fraschini engines. Some 250 of 
these were completed. Most impressive to 
the layman was the huge Ca4 triplane, 
with a span of 98 feet and an all-up weight 
of 16,500 Ibs including 3,000 Ibs of bombs. 
The engines were Fiats, Isotta-Fraschinis 
or American Liberties of 200- to 400-hp. 
With all the struts and wires bracing the 
triplane wings, maximum speed was no 
more than 87-5 mph. Not more than 35 
were built during 1918 (six of which wore 
the markings of the Royal Naval Air Ser- 
vice, but apparently never left Italy) and 
the type was used only for night bombing. 
Subsequently, Caproni returned to the 
biplane design, and the Ca 5, of which 252 
were built in 1918, had three Isotta-Fras- 
chinis or Fiats of 200- to 250-hp. 

The Italians also used semi-rigid airships 
for bombing right to the end of the war. 
The 'M' class craft in use late in the war 
were 269 feet long, had a gas volume of 
441,000 cubic feet of hydrogen, and were 
powered by two Itala Maybach engines of 
225-hp. These craft could carry a ton of 
bombs, and could reach altitudes above 
15,000 feet. High altitude night raids 
were made on depots and railway stations 
in the rear areas of the Austrian armies, 
and on occasion, across the Adriatic. 

The Capronis were similarly used for 
tactical bombing of railway stations and 
junctions, ammunition and supply depots, 
aerodromes and troop concentrations in the 
Austrian rear areas, and at no time during 
the war did the Italian army set aside any 
part of its bombing force for strategic 
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Left: The famous Gabriele d'Annunzio in the 
front cockpit of a Farman in 1915. Right: The 
leaflet dropped on the Austrian capital, Vienna 


operations. To the flamboyant soldier-poet 
Gabriele d'Annunzio, who was 52 years old 
on the outbreak of war, must go much of 
the credit for the long-range missions of 
the Italian bombing force. Passionately 
dedicated to the recovery of the 'lost terri- 
tories', as early as July 1915 he was par- 
ticipating in flights intended to show the 
Italian tricolour to fellow countrymen 
chafing under the Austrian yoke in Trieste, 
Trento (Trent), Zara (Zadar) and Pola. 

From these propaganda flights the next 
step was to carry bombs to Austrian cities. 
Massed behind the active front along the 
Isonzo, east of Venice, even the Capronis 
could not reach Vienna, 260 miles distant, 
or Buda-Pest, 340 miles away. But across 
the Adriatic, not much more than 100 miles 
distant, were a number of important Aus- 
trian cities and bases: Pola, the main 
base of the Austrian battle fleet; Trieste, 
the largest and busiest port of the Austro- 
Hungarian Empire with steel mills and 
the big Stabilimento Tecnico shipyards; 
and Fiume (Rijeka), site of the Whitehead 
torpedo factory and of the Danubius ship- 
yard. Cattaro (Kotor), farther south, was a 
fleet base and the home of the German 
U-Boats operating in the Mediterranean. 

The first Capronis to enter service at 
the front assembled in August 1915, at 
Pordenone. On August 20 they made their 
first bombing raid, on the Austrian flying 
field at Asiovizza. By the date of the Third 
Battle of the Isonzo, in October 1915, four 
squadrons of Capronis were in service. The 
first long-distance mission was flown on 
February 18, 1916, when in reprisal for an 
Austrian attack on Milan nearly 4,000 lbs 
of bombs were dropped on Laibach 
(Ljubljana). Four tons of bombs on the 
Whitehead torpedo factory in Fiume on 
August 1, 1916, caused extensive fires and 
damage. These long-range daylight attacks 
had been made in formation without es- 
corts, but when 22 Capronis went to Trieste 
on September 13, 1916, they were escorted 
by two squadrons of Italian-built Nieuports. 

At the instigation of d'Annunzio a series 
of raids was made on Pola in 1917. In 
the first one, by 36 Capronis on the night 
of August 2/3, 1917, 20 aircraft reached 
the target; eight tons of bombs fell on the 
naval base. Ten aircraft were damaged 
by anti-aircraft fire, but all returned to 
their home fields. Twenty-eight Capronis 
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returned to bomb Pola on the night of 
August 8/9. Yet the strategic campaign 
against Pola had to give way a few days 
later to the requirements of the Ninth 
Battle of the Isonzo, in which 85 Capronis 
bombed the Austrian rear areas. 

An outstanding—but isolated—accom- 
plishment was the raid on the naval base 
at Cattaro. Because the target was far to 
the south on the Dalmatian coast, two 
squadrons of Caproni Ca 3’s based at Milan 
first flew south to Gioia del Colle in the 
province of Puglia on September 25. Four- 
teen aircraft set out from there for Cattaro 
on the night of October 4, but two turned 
back with engine trouble. The remainder 
made the 280-mile round trip across the 
open sea, claiming hits on the submarine 
base, the torpedo store, seaplane hangars 
and a petrol dump at Kumbor. 

With the Caporetto disaster in October 
and November 1917, such strategic mis- 
sions became an unjustifiable luxury; while 
the Caproni squadrons, caught up in the 
turmoil of the retreat to the Piave, were 
able to make only 18 bombing attacks on 
the Central Powers’ troop concentrations. 
Early in 1918 the emphasis still was on 
tactical operations, Austrian airfields being 
the prime target. 

In February 1918 a new aircraft came 
forward to participate in long-range mis- 
sions—a fast single-seater, the SVA-5, 
which had been designed as a fighter but 
had been rejected because of lack of 
manoeuvrability. Its power and speed— 
136 mph at sea level with a 220-hp SPA-6A 
water-cooled engine—made it ideal for 
long-range strategic reconnaissance. The 
87th Squadriglia, ‘La Serenissima’, made 
the aircraft famous. On May 21, 1918 two 
of its pilots flew all the way to Friedrichs- 
hafen and returned with photographs of 
the Zeppelin works, a round trip of 440 
miles. It also made bombing raids on 
Zagreb, Bolzano and Innsbriick, all long 
distance flights over high mountains. The 
greatest day in the history of ‘La Serenis- 
sima’ squadron, and perhaps in the life 
of d'Annunzio, was on August 9, 1918, 
when the poet, a passenger in a two-seater 
version of the SV A-5, was flown to Vienna 
escorted by seven single seaters, a round 
trip of 625 miles. The aircraft were heavily 
loaded with fuel, and dropped only leaflets 
over the Austrian capital. For the Capronis, 
however, there were few long-range mis- 
sions, as the 11 squadrons equipped with 
them bombed railway stations and junc- 
tions, important highways and enemy aero- 
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dromes in preparation for the final victory 
at Vittorio Veneto. 

Having turned to night bombing raids in 
the autumn of 1917, the Gothas of the 
Englandgeschwader, together with the 
Giant bombers based with them around 
Ghent, attempted to continue the cam- 
paign into the winter. On the night of 
October 1/2, 1917, 18 Gothas were sent 
out, but only eight reached London. Eight- 
een British aircraft ascended, but only 
one even saw any of the raiders. The anti- 
aircraft guns fired 10,532 rounds with no 
successes, while one person was killed and 
13 injured by fragments. 

On the night of October 31/November 1, 
22 Gothas set out from Belgium. The 
weather was cloudy and most of the raiders 
scattered their bombs over Kent and 
Essex. Eighty-five bombs fell on London. 
Fifty defending aircraft ascended but no 
German machines were lost over England. 
One Gotha caught fire after landing in 
Belgium, and four more were damaged 
in crashes. 

In the first December raid, on the night 
of the 6/7th, the 19 Gothas participating 
had hopefully loaded 10,300 lbs of a new 
type of incendiary bomb, and only 870 lbs 
of explosives. The two Giants participating 
loaded 1,660 lbs of explosive and 2,430 lbs 
of incendiary bombs. Many of the aircraft, 
including at least one of the Giants, drop- 
ped their bombs on Sheerness, Ramsgate, 
Margate and Dover. Between 4.30 and 
5.80 am—an unusually late hour—six 
Gothas reached London, their incendiaries 
starting fires in Finsbury, Kennington 
and Whitechapel. The crews on their re- 
turn, however, were very disappointed and 
reported that only a few fires had been seen. 
Two Gothas, damaged by anti-aircraft fire, 
made forced landings in England and 
were destroyed. A third went missing, 
probably at sea on the way home, while 
two Gothas, damaged by anti-aircraft fire, 
crash-landed outside their bases in Bel- 
gium. Still another was damaged in land- 
ing at its own aerodrome. 

In the next attack, on December 18/19, 
the 15 Gothas loaded only high explosive 
bombs. One Giant accompanied them, 
carrying 2,200 lbs of mixed bombs. Reach- 
ing London, one of its 660-pounders fell 
near Eaton Square and damaged many 
homes. As usual, many bombs fell in Kent, 
and only six Gothas reached London. Three 
Royal Flying Corps pilots found and at- 
tacked Gothas, and one, shot up by Cap- 
tain G. W. Murlis-Green in a Camel, fell 
in the sea off Folkestone. Back in Belgium, 
one Gotha crashed and four were damaged, 
two of them in crash landings outside 
their bases. 

Thus, only a meagre 13 Gothas were dis- 
patched in the next raid on January 28/29, 
1918, of which six reached England and 
only three arrived over London. One, 
attacked by two Camels, crashed in flames 
at Wickford. One Giant was out, carrying 
2,420 lbs of explosive bombs, including two 
of 660 lbs—the R 39, commanded by the 
redoubtable Hauptmann von Bentivegni, 
the commanding officer of Reisenflug- 
zeugabteilung 501. Shooting up a Bristol 
Fighter which dared to attack, the Giant 
arrived over London, where one of its 
660-lb bombs caused a memorable tragedy. 
Piercing a street level pavement light, 
the bomb exploded in the basement of 
Messrs Odhams’ Printing Works in Long 
Acre. This was jammed with more than 


500 people using it as an air raid shelter. 
The bomb blast and subsequent fire killed 
38 persons and injured 85. 

Four more Gothas were demolished in 
crash landings in Belgium, and because 
of the heavy losses, the Englandgeschwader 
was withdrawn for reorganisation, re- 
equipment and training of new personnel. 
When it was ready once more in March, it 
found itself committed to the support of 
the great drive which started on the 21st 
of the month. In the interval it was the 
Giants of Rfa 501, totalling six at the most, 
which alone continued the raids on south- 
ern England. 

Four of the Giants were out on the night 
of January 29/30, and while they had 
little success against the capital, they 
demonstrated their ability to give and take 
punishment. Seventy-three British air- 
craft ascended, and one, a BE 12, encoun- 
tered a Giant over Essex and stayed with 
it until it reached western London. Re- 
peated attacks by the British pilot caused 
no apparent damage, while his own 
machine was badly riddled. The Giant’s 
bombs fell on Kew, Brentford and Rich- 
mond; en route home it was attacked near 
Gravesend by another pilot who fired 100 
rounds without effect. Another Giant was 
pursued by four aircraft which were un- 
able to bring it down, though they forced it 
to dump its entire bomb load on Wanstead. 

Five Giants set out on the night of Febru- 
ary 16/17. Bentivegni’s R 39 was carrying 
for the first time a single 2,200-lb bomb, 
the largest used by either side in the war. 
Aiming at Victoria Station, the doughty 
Kommandeur instead blew up the North 
Pavilion of Chelsea Hospital. R12 also 
reached the capital, and survived with 
little damage a hair-raising encounter with 
the cables of a balloon barrage extending 
between Woolwich Arsenal and the West 
India Docks. Suddenly brought up short, 
it fell 1,000 feet before the pilot could 
regain control. The Giant went on to drop 
two 660-pounders in Woolwich Arsenal. 

On the following night, R 25, flying alone, 
penetrated to the heart of the capital. The 
bulk of her bomb load was accurately 
aimed at St Pancras Station; here 20 
were killed and 22 injured. One Camel pilot 
found the R 25 but was forced to break off 
the engagement after firing 50 rounds. The 
R-plane commander remarked on the fact 
that a single machine could arouse the 
defences over a large area; guns 20 miles 
away 'were firing blindly intothe air'. 

Not until March 7 did the Giants return, 
all six of Rfa 501’s machines being sent 
out that night. Again R 39 was carrying a 
2,200-lb bomb, which fell on Warrington 
Crescent, totally destroying four houses 
and damaging 140 to a greater or lesser 
degree. R27, after dropping its cargo in 
Battersea, had all four engines fail simul- 
taneously en route home when water in the 
petrol froze in the fuel lines; it just man- 
aged to glide to the Belgian coast, where it 
crash-landed. Still another unidentified 
Giant crashed in Belgium. 

Only three Giants took part in the last 
raid on England, on May 19/20. The bulk 
of the attacking force was 38 Gothas from 
BOGOHL 3, whose commander had plead- 
ed to have this attack sandwiched in 
between raids across the Western Front. 
The consequences were disastrous, for the 
British night fighter pilots had many en- 
gagements, three of which were successful. 
Three more Gothas were shot down by anti- 


aircraft fire. Nineteen Gothas were sup- 
posed to have reached London, along with 
one Giant, but the damage was not im- 
pressive. Bombs fell in Kent and Essex, 
particularly at Dover and Folkestone. 

More than the losses in this raid, the de- 
mands of the German offensives in France 
tied down both the Gothas and the Giants. 
Actually, as early as January 31, 1918, 
BOGOHLs 1 and 2 had opened a series of 
attacks on Paris, designed together with 
the bombardment by the long-range guns 
to cause a collapse of French morale behind 
the fighting line. Plans were drawn to 
attack both London and Paris with a dia- 
bolically effective 'Elektron' or magnesium 
bomb weighing only 2-2 lb, but early in 
August the High Command decided 'on 
political grounds’ against any further 
attacks on the capitals. 

For the German navy's Zeppelins the 
last year of the war was marked by heavy 
losses. The last big raid, the 'Silent Raid', 
on October 19/20, 1917, resulted in most 
of the 11 participating airships being 
blown from the Midlands far into France by 
a 40-knot northerly gale above 15,000 feet. 
Four ships descended in France, another 
crash-landed in southern Germany. It 
was during this attack that one Zeppelin, 
L 45, found herself driving across London 
and released three 660-lb bombs which 
killed 33 people and wounded 49. Three 
months later, on January 5, 1918, four of 
the latest Zeppelins were destroyed at the 
Ahlorn base by a series of explosions which 
also demolished the four huge double 
hangars in which they were housed. 

Three raids were made on the Midlands 
in the spring of 1918 by four or five air- 
ships carrying over 6,000 lbs of bombs and 
flying at 20,000 feet, where they were 
immune to the defences. Then came the 
last raid of the war, on August 5, 1918. 
Five Zeppelins, led by Strasser in the new 
L 70, set out for the Midlands, with the 
possibility that London might be bombed 
by his express order. Instead, as the raid- 
ing squadron approached England in twi- 
light at a mere 16,000 feet, L 70 was shot 
down in flames by a British aeroplane. 


Bombing the Reich 
Strategic bombing by the British Royal 
Flying Corps, and later by the Royal Air 
Force, on German cities, industry and 
communications resulted directly from the 
desire of the War Cabinet to retaliate for 
the raids on London by German Gothas. 
That astute politician, David Lloyd George, 
knew that the public was thirsting for 
revenge; but he had to battle the opposition 
of senior commanders in France. Sir Doug- 
las Haig insisted on having the maximum 
number of aircraft to co-operate with the 
army in the Passchendaele battles; while 
Marshal Ferdinand Foch, the future 
generalissimo, rejected strategic bombing 
in pursuit of his obsession with winning 
the war through ground attack alone. 
At the beginning of October 1917 Major- 
General Hugh Trenchard, then command- 
ing the Royal Flying Corps in France, was 
instructed to commence attacks on German 
targets which could be reached from the 
area around Nancy in eastern Lorraine. 
Ochey was initially selected as the aero- 
drome for this bombing force. From here, 
it was theoretically possible to bomb by 
day and night not only the towns of the 
Saar but also such important German 
cities as Karlsruhe, Mannheim-Ludwigs- 
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hafen (the huge Badische Anilin factory, 
manufacturing poison gas, was always a 
high priority target), Trier, Mainz, Coblenz 
and even such distant goals as Cologne, 
Frankfurt and Stuttgart, roughly 125 
miles from Ochey. On October 11, Lieu- 
tenant-Colonel Cyril Newall was placed in 
command of the 41st Wing. 

The force under Newall's command was 
pitifully small. The day bombing squadron 
was No 55, equipped with de Havilland 
DH 4's with Rolls-Royce Eagle engines of 
250-hp. No 55 had taken the first ‘Fours’ 
to France in March 1917, and had had 
much practice in flying day bombing mis- 
sions above 14,000 feet far into the Ger- 
man rear areas. The second squadron, 
No 100, was equipped with FE 2b's, lattice- 
tailed pushers obsolete for the day-fighting 
róle for which they had been designed; 
but the squadron had come to France in 
March 1917, trained for night bombing 
and ground strafing. The big punch at 
night was to come from the Handley-Pages 
of Naval 'A' Squadron (later numbered 
No 16 Naval). At the time the Admiralty 
possessed, in the Handley-Page 0/100, 
the only large multi-engined bomber in 
British service. Designed originally for 
daylight overseas patrols, the 0/100 had 
two Rolls-Royce Eagles, a span of 100 feet, 
a crew of three, and carried up to 16 
112-lb bombs. By contrast, the DH 4’s 
carried only four 112-lb bombs; but Trench- 
ard favoured day attack, even with lighter 
bomb loads, for its greater accuracy and 
supposed morale effect. 

Initially the three units practised on 
nearby targets, the closest of which was 
the complex of railway junctions around 
Metz (Metz-Sablons, Metz-Woippy, Thion- 
ville, Longuyon), through which iron ore 
from the captured Lorraine fields passed 
daily to Germany. Not much farther were 
the Saar industrial towns — Saarbrücken, 
Pirmarsens, Bous, Volkingen, Dillingen 
and Merzig. The first daylight raid was by 
No 55 against the Burbach steel works 
near Saarbrücken. Four days later No 55 
suffered its first loss when German fighters 
shot down one DH 4 during an attack on 
Bous. At this time home defence against 
daylight bombing attacks on the Reich was 
in the hands of scattered single seater 
formations known as Kestn ( Kampfeinsitzer 
Staffeln) which neither in training nor 
equipment matched the fighter Jagd- 
staffeln on the Western Front. The first 
night raid was by nine Handley-Pages and 
14 FE 2b’s against the Burbach works on 
October 24/25. The weather was poor and 
two Handley-Pages and two FE’s were lost. 

Weather continued poor in November 
and December and what attacks could be 
made were on nearby targets. An ominous 
sign for the future was two night bombing 
attacks by German aircraft on Ochey 
during November. In time, much of the 
strategic bombing force would be diverted 
to attacks on German airfields at Metz- 
Frescaty, Morhange. Bühl, Volpersweiler, 
Boulay and others. Here the FE’s of No 
100 Squadron were in their element. 

The first long-distance raid came on 
December 24, 1917, when ten de Havillands 
bombed Mannheim and Ludwigshafen 
from 13,000 feet. Minor attacks continued 
during the winter when the weather per- 
mitted, in conditions of appalling hard- 
ship for the flight crews. Despite fur-lined 
leather helmets, flying coats, trousers, 
boots and gauntlets, the icy blast of the 
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100-mph slipstream in open cockpits chilled 
the body and froze faces, fingers and toes. 
Electrically-heated flight suits were pro- 
vided but were unreliable. Oxygen was 
issued to the high-flying day bombers, but 
the masks were prone to freezing. 

Early in February, Newall’s headquar- 
ters were given a new title — VIII Brigade. 
Several attacks were made on Trier during 
the month, the ideal of ‘round the clock’ 
bombiug being attained on February 19, 
when the de Havillands bombed the town 
by day and the Handley-Pages followed by 
night. Nervous German civilians, and par- 
ticularly their mayors, now began crying 
out in anguish and even urging that Ger- 
man air raids should stop— only to get short 
shrift from the Chief of the General Staff, 
Feldmarschall von Hindenburg. 

With better weather in March, deeper 
raids were made by day—to Mainz on 
March 9, to Stuttgart on March 10, Cob- 
lenz on March 12, Freiburg on March 13, 
Mannheim on March 18, and again on 
March 24. Six de Havillands were lost to 
No 55 Squadron over Germany during 
these raids. Alarm was widespread, and 
the Germans added to the anti-aircraft 
guns around the threatened cities. The 
first attack on Cologne since October, 1914, 
was made on the night of March 24/25 
by a Handley-Page. April was a month of 
high winds and fog, and strategic targets 
were not bombed. 


May brought reinforcements for the 
thinly-spread day bombers — No 99 Squad- 
ron arriving on May 3, and No 104 on May 
20. Unfortunately their aircraft were de 
Havilland DH 9's, modifications of the well- 
tried DH 4, and supposed to be improve- 
ments on the earlier craft, but actually 
inferior to it in performance. The fault 
was not in the airframe, but in the engine. 
Supplies of the excellent Rolls-Royce Eagle 
were falling far short of demand, and the 
DH9 was intended to take a new mass- 
produced engine, the Siddeley Puma, 
originally expected to develop 300-hp, 
but de-rated after many failures to 230-hp. 
As a result of the unreliability of the 
Puma, the DH 9 squadrons were cursed 
with many aircraft falling out of forma- 
tion before reaching the lines. Its low 
power limited the ceiling with bombs to 
about 12,000 feet, where the ‘Nine’ could 
easily be overtaken by German fighters. 

With the formation of the Royal Air Force 
on April 1, 1918, the new Air Council 
decided to expand the strategic air war 
against Germany. Trenchard accepted on 
May 8 the command of the enlarged force, 
which was to be directly under the Air 
Ministry. The first members of the new 
organisation were of course the VIII 
Brigade squadrons. On June 6, 1918, they 
were again rechristened with the provo- 
cative title of Independent Force, RAF. 
The name grated on the ears of French 
generals, one of whom sarcastically posed 
the famous question, ‘Independent of 
whom? Of God?’ 

Trenchard’s first concern was to find 
space for a large number of additiona! 
squadrons in the region around Nancy; 
he had been promised a total of 40 by the 
end of August 1918. In fact, the Air 
Ministry's intentions embraced more than 
a solely British force, and its representa- 
tives had discussed before the Supreme 
War Council at Versailles the establish- 
ment of an Inter-Allied Independent Air 
Force which was to include at least one 
French Groupe de Bombardement; the 
Italian 18th Group, consisting of three 
Caproni squadrons, which arrived in 
France in February 1918; and whatever 
American squadrons might be established 
for the long distance bombing of Germany. 
The Inter-Allied Force never materialised 
(though many American officers were 
assigned to the British squadrons for 
operational training), nor did Trenchard's 
units exceed nine squadrons at the Armis- 
tice. The reason for this deficiency was the 
failure of engine and aircraft manufacture 
both in England and the United States to 
match extravagant expectations; but con- 
stant French army opposition to the whole 
concept of an ‘independent’ force occupying 
French soil played a more subtle róle. 

Trenchard saw himself having a choice 
of ‘a sustained and continuous attack on 
one large centre after another until each 
centre was destroyed’, or ‘to attack as many 
of the large industrial centres as it was 
possible to reach with the machines at my 
disposal’. He adopted the latter alter- 
native, as the former was not attainable 
with the meagre forces at his disposal, 
while the moral effect of widespread bomb- 
ing was much greater than concentrated 
attack on a few cities. 

Preferring day bombing, Trenchard sent 
out the untried DH 9 squadrons together 
with the veterans of No 55. It was their 
misfortune to meet the augmented Kestn, 


now employing a fast-climbing intercep- 
tor, the Siemens-Schuckert D III, along 
with the familiar Albatros D Va's and 
Pfalz D HPs. In a raid on Karlsruhe on 
June 26, No 104 lost two aircraft (one in- 
terned in Switzerland); four had dropped 
out before reaching the target, while five 
of No 99's had similarly aborted. Nine day 
bombers went missing during the month. 
In July the toll increased sharply. Bad 
weather frustrated many long range 
attempts in July, but raids were made on 
Coblenz (three times) and Stuttgart once 
by night. Fifteen day bombers were lost 
in combat. A massed assault by 40 German 
fighters on No 99 Squadron on July 31 
knocked it out of the war for two weeks. 
Twelve aircraft set out for Mainz, but 
three of them turned back before reaching 
the trenches with engine trouble. The 
remaining nine came under such heavy 
attack that the leader abandoned the raid 
on Mainz and decided to bomb Saarbrücken. 
Four of the DH 9's were shot down before 
reaching the town, and three more were 
shot down on the return to the lines, the 
squadron losing altogether five officers 
killed and nine prisoners. The same fate 
was meted out to the other DH 9 squadron, 
No 104, in a flight to Mannheim on August 
22. Two bombers were shot down by 
fighters near Karlsruhe on the way in, 
and five more were destroyed after bombing 
the target. Clearly the day bombers, par- 
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ticularly the DH 9 with its lamentable 
performance, could not reach the targets 
without long-range fighter escort. 

There were compensations. Frankfurt- 
am-Main was reached for the first time by 
DH 4's of No 55 in an operation which 
saw 12 of the squadron's aircraft bombing 
the city from 14,000 feet. Twenty-five 
German fighters attacked the retreating 
day bombers near Mannheim but failed to 
break their tight formation; two German 
Albatroses were shot down, while all the 
‘Fours’ made it back, one with a dead 
observer. The same crack squadron made 
the first attack on Darmstadt on August 16, 
with three aircraft lost to defending fighters 
en route home. 

Of the four squadrons joining the Inde- 
pendent Force in August, three (nos 97, 
215 and 115) flew Handley-Pages, while 
No 100 at this time was being re-equipped 
with the same machine. The fourth squad- 
ron, No 110, had been equipped by the 
gift of the Nizam of Hyderabad with a 
worthy replacement for the Puma ‘Nine’, 
the DH 9a with American Liberty engine 
of 400-hp. Here was a near sister of the 
‘Four’ with more power and the ability to 
carry two 230-lb bombs to 16,750 feet, 
where it could still attain 102 mph. 

On the night of August 25, two Handley- 
Pages of No 215 made a daring attack on 
the Badische Anilin plant at Ludwigshafen; 
one descending to 200 feet, the other to 
500 feet to place their bombs accurately. 
Seven of the large bombers were lost in one 
night, however, on September 16/17, one 
force-landing in Holland after bombing 
Cologne, while others were shot down by 
anti-aircraft fire while attacking Saar- 
brücken and Trier. 

During September, the [Independent 
Force day squadrons, by order of Marshal 
Foch, were employed in tactical bombing 
in support of the American army's offen- 
sive at St Mihiel. Distant raids continued 
before and afterwards. On September 7, 


Nos 99 and 104 went to Ludwigshafen; but 
104 lost five of its DH 9's. No 110 flew to 
Mannheim on September 16 for its first 
raid, bombing from 17,000 feet. It lost one 
aircraft, but in a raid on Frankfurt on 
September 25 this same squadron, attacked 
by 50 German fighters, lost four machines. 

Bad weather during October hampered 
the daylight raiders. Heavy losses in a 
raid on Cologne on October 21 ended No 
110's effectiveness for the remaining days 
of the war. Four of the 11 DH 9a's which 
crossed the lines were shot down by de- 
fending fighters after the formation had 
broken up in heavy cloud, while others 
crash-landed on the Allied side of the 
lines. The augmented Handley-Page squad- 
rons began using this month the 1,650-lb 
SN bomb, one of which on the night of 
October 21 demolished a munitions factory 
in Kaiserslautern. Two nights later an- 
other of the huge bombs wrecked a whole 
street of houses in Wiesbaden. 

Without doubt, the Independent Force 
would have been greatly augmented, with 
even more devastating effect on the towns 
of south-west Germany, had the war con- 
tinued into 1919. At Bircham Newton in 
Norfolk, three giant bombers were secretly 
being prepared for the first attack on Berlin 
—Handley-Page V/1500's, with a wing span 
of 126 feet, grossing more than 12 tons 
fully loaded, and powered by four Rolls- 
Royce 375-hp Eagles. Up to 30 250-lb bombs 
could be carried. They were ready to go to 
Berlin on November 11, when the Armis- 
tice stopped them. More would have joined 
this force, and in addition, Trenchard had 
a 'shuttle bombing' scheme for the giants, 
whereby they would proceed from Norfolk 


via Berlin to Prague, and return via Essen 


or Düsseldorf to England, or via Regens- 
burg or Munich to the fields around Nancy. 
All the DH 9's would have been replaced 
by 9a's, and at the Armistice, the Inde- 
pendent Force was testing two fast twin- 
engined day bombers, the de Havilland 
DH 10 Amiens and the Vickers Vimy. Long- 
range Sopwith Snipe fighters would have 
escorted them, and later would have been 
supplemented by the 140-mph Martinsyde 
Buzzard. And more and more American 
squadrons, equipped with American-built 
DH 4’s and Handley-Pages, would have 
flocked to the Inter-Allied Independent 
Air Force. 

During 13 months of strategic bombing, 
the Independent Force and its predeces- 
sors dropped 665 tons of bombs on German 
targets. Two hundred and twenty tons of 
this, however, fell on airfields. The Inde- 
pendent Force, after June 8, 1918, dropped 
558 tons, 390 of them at night. Thus, the 
heaviest tonnage was transported by the 
night-flying Handley-Pages. It was the 
day bombers, however, which paid the 
price in blood—the four de Havilland 
squadrons losing 25 killed, 178 missing 
and 58 wounded, with 103 aircraft missing 
over the lines and 201 wrecked in crashes 
in friendly territory. The five night bomb- 
ing squadrons had 87 killed or missing, and 
11 wounded, while 34 aircraft were missing 
and 114 wrecked. 

The effect of the Independent Force’s 
penetrations into Germany was moral 
rather than material. To the war-weary 
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civilians of the Saar and the Rhineland, 
the threat of death from the skies was 
demoralising and undoubtedly war produc- 
tion suffered. Works managers, however, 
found the infrequent attacks with small 
bombs merely 'annoying'. The true signi- 
ficance of the Independent Force's opera- 
tions was that they established a doctrine 
of defeating the enemy by aerial attack on 
his industrial base and civilian population, 
rather than by direct assault on his armies 
in the field, which had proved so costly 
and futile in the First World War. 
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Below: Damage to the railway marshalling yards 
at Thionville on February 18, 1918 caused by 
bombers of the Independent Force. Right: A 
divided aim. A burning building in Paris after 

a Gotha raid. For ashort period in 1918 the 
effort of the shorter ranged German bombers 
was switched to Paris to coincide with the 
bombardment of the ‘Paris gun’ 


The Allemanders have been getting rather 
uppish lately; and there has been another 
wail from the Gunners that our artillery 
machines are being unduly interfered with. 
Things are also boiling up for another 
fight round Passchendaele, and so it is 
particularly important to prevent the 
enemy from carrying out reconnaissances 
which might betray the movements of our 
troops. Talking of which, the contrast 
presented to the eyes of an airman between 
the areas immediately behind our own 
trench lines and those of the Germans is 
quite extraordinary. 

Our own support and reserve areas are 
chockablock with troops, bivouacs, huts, 
horse-lines, lorry parks and every conceiv- 
able adjunct of an army in the field. Only 
the batteries seem to be well camouflaged. 
Whereas behind the German lines one sees 
practically nothing. Curious, isn't it? 

Last week a reconnaissance in force of 
enemy scouts and two-seaters had the 
audacity to cross the lines! They got as far 
as Ypres. As luck would have it, one of 
my flights happened at that moment to be 
climbing to get their height over Poper- 
inghe before going off on an offensive 
patrol, and spotted the Huns. 

There were only four Bristol Fighters 
against some 16 EA (enemy aircraft), but 
they went straight in among them; and 
McGrath, one of my observers, got an 
Albatros down in flames. It crashed near 
Vlamertinghe on our side of the lines. 
McGrath, who is a Canadian and was on 
his last patrol before going home on 
leave, came back literally dancing with 
delight, as it does not often fall to our lot 
to get a machine down in our own terri- 
tory. As soon as his report was made out, 
he begged for the squadron car to take him 
to the scene of the crash so that he might 
collect a souvenir before the infantry in 
the neighbourhood Australians, who are 
notorious as having no peers in the art of 
scrounging—had collared everything 
worth having. 

Off he went, and came back with a badly 
damaged aneroid—the Australians had 
been there first all right — which was the 
best he could procure. I expect that the 
aneroid will go down as a treasured heir- 
loom in some distant British Columbian 
homestead. 

The German formation was severely 
handled, as McCudden and his Flight of 
SEs came up shortly afterwards and ac- 
counted for at least two more of them, after 
which the remainder thought better of it 
and turned tail for home. 

In spite of a very fair toll exacted from 
the enemy, we received a rude letter from 
GHQ asking what the devil we meant 
by allowing the Germans to cross the 
lines at all, and would we kindly see to it 
that this sort of thing should be stopped 
forthwith. We humbly expressed our regret 
at the occurrence and glibly promised that 
it should never happen again. 

After that we felt in honour bound to 
pass on our ‘strafing’ from the GOC to our 
friends the enemy, the original instigator 
of the trouble. So, three days ago we took 
the air, six Bristol Fighters, eight SE 5s 
and two flights of Camels. I led my own 
contingent. 

It was a perfect morning. Rarely have I 
seen the atmosphere so clear as we climbed 
to get our height behind the lines. The map 
of north-west Europe spread out below us 
precise in every detail. To the westward 
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DEATH OF AN ACE 


Werner Voss, fourth on the list of German aces with 48 
victories, was a superlative aerobatic pilot, but was finally 
brought down after an epic fight against several British aces 


the French coastline ran back past Dun- 
kirk to Càlais and turned down towards 
Boulogne, from out whose harbour mouth 
were moving two slim ships, black upon the 
silver Channel waters . . . the leave-boat 
probably, and her accompanying des- 
troyer. . . . The leave-boat, with 2,000 
happy souls aboard her, homeward bound 
to England, for a few days' rest and com- 
fort. Pigmy craft they looked, those two 
black boats, one tiny and one tinier... 

To the southward lay the fair land of 
France, Picardy and Artois; the long 
straight files of trees which guard the roads 
marching ever onwards till lost to sight 
on the horizon. Dimly in the distance rose 
the spire of Amiens Cathedral. To the 
eastward, Lille, Douai, Courtrai, Tournai, 
Valenciennes . . . French towns held in 
bondage in the iron grip of war. Then 
Belgium . . . one narrow flooded strip of 
whose territory remained to her as a 
barrier against the foe. Ypres...the white 
stones of her ruins shining in the sun- 
light; Ypres, immortal in the annals of 
our race. 

Far up the coast to the north-east one 
could distinguish the mouth of the Scheldt, 
the frontier of Holland; with Bruges and 
Ostend in the middle distance. 

Then to the northwards — England! From 
20,000 feet above the earth how lovely 
and alluring are the ‘white cliffs of Dover’. 
I could see Dover Castle, Folkestone, 
Lympne, and Dungeness . . . round the 
foreland to Chatham and the mouth of the 
Thames . . . the river winding up to Lon- 
don . . . the City hidden in the haze; in 
my mind's eye I could see the street, the 
house we live in, you and I. I could see 
you, too... A wave of temptation swept 
over me. How easy to leave my formation 
and to fly on to the northwards! Within a 
few hours I could have been with you 
. .. back with you in England . . . Sud- 
denly I felt every fibre of my being revolt 
against the whole idea of war! Why was 
I here? What were we all doing? What was 
the meaning of this mad, ruinous gamut 
into which we had precipitated ourselves? 

Then a red flare from the leader of the 
SEs, indicating that he had sufficient 
height and was now making for the lines, 
brought me back to realities. The thoughts 
of a moment since fell away like a dream. 
No more doubts assailed me. Why this 
war indeed? Britain and her Allies were 
fighting for right! Victory was essential; 
and we of the Flying Corps could be deem- 
ed lucky that the part which we had been 
called upon to play in the great struggle 
was less exacting than that of many of our 
comrades in arms, in that it was a clean 
fight, novel, exciting and romantic. 


The multi-hued 'Circus' 

I altered my course eastward and opened 
up the throttle. Once more we were off 
to join in a tourney with the Allemander. 
We were to sweep him from the sky, 
‘larn’ him to cross the line, in fact! But 
the worst of it was that there were no 


Allemanders in the sky that morning! It 
was unthinkable that on so jolly a day 
these incredible Huns should be still lying 
abed instead of disporting themselves in 
the upper air. Where were Woolf, Voss, 
Richthofen and the rest? We knew them all 
by sight by this time. We knew them by 
the way they flew. Each had some little 
trick in flying by which we could identify 
him; and they painted their machines with 
a medley of gay colours (a form of extrava- 
gance which is denied to us by the unim- 
aginative and parsimonious denizens of 
the Air Board). Richthofen himself flew 
a red Albatros; Voss affected checkers of 
black and white. Another sported green 
and silver, another blue, and so forth... 
They make a gallant showing. 

As I said, the heavens were devoid of 
Huns, which, taking our resolve 'to do a big 
thing' into account, was most annoying! 

There is nothing so unutterably boring 
as parading about the sky in undisputed 
possession of that empty space. It is not 
only boring, but intensely chilly. 

Well, we roamed about in search of ad- 
venture for quite an hour and a half, 
affording the German anti-aircraft bat- 
teries a good excuse for blazing off their 
ammunition. For the first time I was able 
to look down in uninterrupted contem- 
plation upon the towns of Ledeghem, 
Iseghem, and Englebelmer — names which 
daily appeared in operation orders as the 
line which we were to patrol— and satisfy 
myself that they were not the fiction of 
the Intelligence officer's restless brain. 

A red flare again flickered up from the 
leader of the SE 5s. There were enemy in 
sight! But search as I might I could see 
nothing. Then, of a sudden, I espied the 
Hun ...a solitary, lonely Hun in a Fokker 
triplane. This triplane was a rara avis 
on the Ypres front. Two of them had been 
seen at close quarters during the previous 
week farther to the south by a British pilot 
who had thought to recognise Voss as one 
of the pilots, and had further reported that 
in his opinion the machine was fitted with 
a Le Rhóne engine taken from one of our 
machines which had been forced down in 
enemy territory. 

In the light of after-events the pilot in 
question was probably right ... Anyway, I 
was just about to become an eye witness 
to one of the finest individual efforts of the 
war in the air. Completely undismayed by 
the strength of the British formation ar- 
rayed against him in four tiers, one above 
the other, the German aviator flew 
straight to the attack. 

Bald-headed he went for the SEs, guard- 
ed though they were by the Bristols from 
above and the Camels from below; and 
single-handed he fought them, the whole 
eight of them, though accounted in their 
number were several of the crack pilots 
of the day: Bowman, Rhys-Davies, Max- 
well, and some more. For eight minutes 
on end he fought the eight, while I sat 
1,000 feet above, watching with profound- 
est admiration this display of skill. 


The dexterity of his manoeuvring was 
quite amazing. He was in and out and 
round about our scouts, zigzagging like 
forked lightning through the sky. None of 
our men could get at him. Then he broke 
off the fight and darted off to join a flight 
of Albatri which had appeared upon the 
scene— and were hanging about some dis- 
tance away as if hesitating to take part. 
Placing himself at the head of this forma- 
tion, he again wheeled to the attack. But 


the Albatri proved themselves unworthy 
of their would-be leader. They followed him 
to just within range of our machines, 
and then they turned and fled. 

The triplane came on alone; again he 
flew to the attack; but, as was bound to 
happen in the end, the heavy odds against 
him told their tale. Rhys-Davies got in a 
short, straight burst and the triplane 
crashed in No-Man's Land, between the 
trenchlines. When they returned home, 


bullet holes in the wings and fuselage 
showed that not one of the SE 5s had es- 
caped unscathed. PS —It has been officially 
announced in 'Comic Cuts' that Lieutenant 
Voss had met with a hero's death fighting 
single-handed against terrific odds. He 
thoroughly deserved the tribute paid to 
him; and the RFC were the gainers by the 
disappearance of a very skilful and gallant 
foe. 

[Rothesay Stuart-Wortley, MC.] 


Left: Werner Voss. Top: A Fokker Triplane 
coming in to land. By the time of Voss's death, 
the type was obsolete, despite its fantastic 
manoeuvrability. Above: A. P. F. Rhys Davids, 
23 victories. Below: A crashed Triplane 


Ullstein 


Royal RAF Staff College 


Left: ‘Panorama of the Western Front’ by 

W. G. Wyllie. Below: 1918 aircraft. 1. The 
Italian Savoia-Verduzio-Ansaldo 5 bomber 
and reconnaissance machine, of the 87? 
Squadriglia (La Serenissima). The SVA 5 

had good climb and range, and an odd fuse- 
lage marked by a change from rectangular to 
triangular section aft of the cockpit. Engine: 
SPA 6A inline, 205-220 hp. Armament: two 
Vickers guns. Speed: 143 mph at sea level. 
Climb: 12 mins 50 secs to 13,120 feet. 
Endurance: 4 hours. Weight empty/loaded: 
1,500/2,315 Ibs. Span: 29 ft 10Va ins. Length: . 
26 ft 7 ins. 2. The French Spad S XIII, in 

the markings of a pilot of the US 94th (Hat 

in the Ring) Squadron. The S XIII was an 
improved version of the VII. Engine: Hispano- 
Suiza 8, 220-235 hp. Armament: two Vickers 
guns. Speed: 138 mph at 6,560 ft. Climb: 12 
mins 10 secs to 13,124 ft. Ceiling: 21,800 

ft. Endurance: 2 hours. Weight empty/ 
loaded: 1,245/1,807 lbs. Span: 26 ft 634 ins. 
Length: 20 ft 4 ins. 3. The German Albatros 

D Va, an up-engined version of the D Ill. 

The one illustrated was flown by Leutnant 
von Hippel of Jasta 5. Engine: Mercedes 

D Illa, 170-185 hp. Armament: two Spandau' 
machine guns. Speed: 116 mph at 3,280 ft. 
Climb: 22.8 mins to 13,120 ft. Ceiling: 20,500 
ft. Endurance: 2 hours. Weight empty/ 
loaded: 1,511/2,061 Ibs. Span: 29 ft 8% ins. 
Length: 24 ft 0% ins. 4. The French Nieuport 
17, this machine being flown by Charles 
Nungesser. Engine: Le Rhóne rotary, 110 hp. 
Armament: one Vickers gun. Speed: 107 
mph at 6,500 ft. Climb: 9 mins to 10,000 ft. 
Ceiling: 17,500 ft. Weight empty/loaded: 
825/1,232 Ibs. Span: 26 ft. Length: 19 ft 7 ins 
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OBSERVATION, 


The military importance of air power is the freedom it 
confers to oversee, and harass, the dispositions and activities 
of an opponent. Around this core all the elaborations of 

air fighting have been built. Christopher Chant 


For two generations now we have grown 
accustomed to the use of 'air power' as a 
strategic weapon, and it is consequently 
difficult to imagine that in the First World 
War there was no such thing as air power 
as an independent strategic force — it was 
only a tactical adjunct of the army and of 
the navy. That the air forces of the fighting 
powers should be relegated to a secondary 
position, albeit an important one with a 
decisive influence in the outcome of tactical 
affairs, is inevitable, as aviation was too 
new an art to have developed machines 
capable of carrying a load sufficiently great 
to make the machines strategic offensive 
weapons in their own right. 

As tactical weapons, therefore, aircraft 
had to be geared to the needs of the forces 
they were supporting. In the First World 
War, the main use of aeroplanes support- 
ing the armies was as a means of obser- 
vation. This took the form of optical 
spotting for the artillery, or photographic 
and optical reconnaissance for army and 
corps headquarters. 

These two róles fulfilled by the air forces, 
then, were the prime raison d'étres of the 
Royal Flying Corps and its companion 
services on both sides. Though more atten- 
tion is given usually to the exploits of the 
fighter (or scout) pilots, as the legatees of 
the ‘tradition of chivalry’ and as the 
memorable individualists of the air war, 
this is somewhat unfair to the pilots and 
crews of artillery spotting and reconnais- 
sance squadrons on. two counts: their 
bravery was no less (indeed, it could be 
argued that it was greater as they flew 
aircraft which were less combat-worthy in 
many instances) and their utility to the 
ground forces was greater. Fighter pilots 
were cast in an essentially negative róle, 
their purpose being to deny the enemy the 
benefit of the information that their recon- 
naissance and photographic machines 
could provide. Thus, although it was less 
'glamorous' and less dangerous than en- 
gaging other single-seater machines, a 
fighter pilot could far more profitably 
employ himself in shooting down artillery 
and reconnaissance machines than fighters. 
(Of the 80 machines shot down by Manfred 
von Richthofen, 47 were of the artillery 
and reconnaissance variety.) 

It had been realised before the war by 
certain enthusiasts, notably in No 3 Squad- 
ron RFC, that aircraft would play an im- 
portant part in the future conflict as eyes 
for the artillery, and a certain amount of 
work had been done in the development of 
means of communicating with the ground 
forces, principally by means of coloured 
lights fired from the aircraft and messages 
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dropped near the guns. These were too 
inefficient to be practical, however, and the 
problem remained unsolved until the 
advent of wireless. This was at first clumsy 
and short in range, but the exigencies óf 
war soon provided the stimulus to ensure 
rapid progress. The first truly successful 
artillery-spotting flights took place during 
the Battle of the Aisne in September 1914, 
when BE 2’s spotted for the BEF. It is 
worth noting here that throughout the 
war the Germans had less need for artil- 
lery-spotting aircraft than the RFC or the 
French air force as they held the higher 
ground for most of the length of the 
Western Front. In many places, forward 
observation officers were sufficient to spot 
the fall of shot. This is not to say that they 
had no need for spotter aircraft and 
balloons, but merely a lesser need. 

The practice of artillery spotting grew in 
scope and in sophistication throughout the 
war, but its principal elements had been 
decided by the beginning of 1915, and the 
only major changes were in the aircraft 
and the wireless equipment, which became 
lighter, more reliable and possessed of 
longer range. Though experiments with 
wireless telephony had proved fairly suc- 
cessful, the continuation of the war into 
1919 would have seen little improvement 
in spotting. Let us, therefore, examine the 
techniques of spotting. The aim was for a 
particular aircraft to register the fire of 
one gun in a battery onto a specific target. 
When the aircraft could see the shells from 
this gun landing on the target, it could 
inform the battery commander that all his 
guns could now fire on the same laying as 
the registered one, hit the target and 
presumably destroy it. The target in most 
instances was a fixed one such as a hostile 
gun battery, strong point in the line, or, in 
the event of an offensive, the whole of the 
enemy's defence system. The recipients of 
the very heavy guns' attention were usually 
further behind the lines, targets such as 
supply and ammunition dumps and rail- 
way junctions. 

On being ordered out, the aircraft would 
take off and fly to the vicinity of the shoot, 
and there identify the battery for which 
it was to spot and the target upon which 
it was to register the guns. Having done 
this, the spotter aircraft's observer, who 
was responsible for the registering of the 
shoot, would identify his aircraft to the 
battery and order a shot to be fired at a 
designated moment. As this moment 
approached, the pilot, who throughout the 
shoot had to fly a course between the guns 
and the target, turned so that his observer 
could see the gun as it fired. As he saw it 


do so, the observer started his stopwatch 
and instructed the pilot to turn so that he 
(the observer) could see the target. As he 
knew the approximate range, and the 
ballistic characteristics of the gun for which 
he was spotting, he could glance at the 
stopwatch and predict the arrival of the 
shell in the vicinity of the target. The use 
of the watch was essential, for without it 
the observer might take the fall of shot of 
other batteries for his own and thus signal 
false corrections. After this first shot, the 
observer now had to correct the fire of the 
gun. Up until the early part of 1915, this 
had been done by signalling for the gun to 
vary its fire slightly around its original 
laying, until the target was hit, whereupon 
the observer would signal to this effect. 
Early in 1915, however, the 'clock code' 
was introduced. This marked the begin- 
ning of the day of scientific artillery spot- 
ting, economically much superior in shell 
and time over the earlier haphazard 
system. The clock code was virtually fool- 
proof. It had as its two bases true north 
and the dial of a clock. The target was 
considered to be at the centre of the dial, 
and 12 o'clock due north of it, with the 
other hours in their standard positions 
relative to this. This part of the system, 
therefore, gave the direction from the 
target of the position where the shell had 
landed. Thus a shell that landed due east 
of the target was reported as having fallen 
at 3 o'clock. The other component of the 
system was of course range. Apart from 
knowing where, relative to the target, the 
shell had fallen, the battery commander 
needed to know how far in that direction 
from the target it had fallen. For this, the 
observer and the battery commander had 
to visualise a series of concentric circles 
around the target, at fixed intervals. These 
were at ranges of 10, 25, 50, 100, 200, 300, 
400 and 500 yards from the target and were 
denoted by the letters Y, Z; A, B, C, D E 
and F respectively. So if the shell landed 
400 yards south-south-east of the target, 
the observer would transmit, in Morse, the 
code ‘E 5’. The battery commander could 
then work out exactly where his shot had 
landed and make corrections to the laying 
of the gun accordingly. The process con- 
tinued until the gun was firing in exactly 
the right direction and at exactly the right 
range, whereupon the rest of the guns in 
the battery would join in, firing on the 
same laying. 


Hazardous work 

Artillery observation was extremely 
hazardous work, for apart from the danger 
from hostile fighters, the need for the pilot 
to fly an even and regular course at a rela- 
tively low altitude in the vicinity of the 
front line made his aircraft a tempting and 
good target for AA guns. There was also 
the danger from one's own shells, for the 
aircraft flew at the height reached by 
howitzer shells at the top of their tra- 
jectories. Several aircraft are known to 
have been lost as a result of being hit by 
shells from their own side, and there are 
many recorded instances of pilots catching 
sight of shells. Imagine flying at about 
5,000 to 6,000 feet and suddenly hearing a 
sound ‘like an express train’ moving to- 
wards you, then sighting the ghostlike 
grey form of an enormous howitzer shell 
tumbling ever more slowly up towards you, 
jelling into crystal solidity for the brief 
moment it is stationary at the apex of its 
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trajectory and then tumbling away with 
increasing speed into invisibility again and 
the ground. 

The other means of artillery spotting was 
from balloons. The rows of these, about one 
every three miles along each side of the 
front, were one of the characteristic fea- 
tures of the Western Front. Intrinsically 
very vulnerable, as they were filled with 
hydrogen as their lifting agent, these were 
extraordinarily heavily defended with 
machine guns on the ground. As few aces 
were noted for their readiness to attack 
balloons, but most pilots gave them a wide 
berth — at the first sign of a hostile aircraft, 
the high-speed mooring winches for each 
balloon would haul down their charges, 
leaving the machine guns a clear and 
ranged field of fire in which to give the 
attacker a hot reception. The only real 
chance of success lay in using cloud cover 
to surprise the balloon crew. In an emer- 
gency situation such as this, the occupants 
of the balloon's basket, who had been 
equipped with parachutes from an early 
stage of the war, usually abandoned their 
craft. 

The great advantage of using balloons 
was that they were stationary relative to 
the guns and their targets, and could com- 
municate by telephone with the battery, 


whereas aircraft were restricted to one- 
way wireless. The battery had to communi- 
cate with the aircraft by means of pre- 
arranged signals in the form of strips of 
cloth laid out on the ground. Britain had 
entered the war with only man-lifting 
kites, which required a strong wind and 
were very unstable, and with spherical 
balloons, which were useless in any but 
the calmest weather. The French and Ger- 
mans were much better off, with the Caquot 
and the Drachen types respectively (both 
used the term Drachen for tethered obser- 
vation balloons), and the Italians also had 
a good balloon. The Italian type was 
adopted by the British, but this had been 
replaced by the French type by the end 
of the war. These balloons were able to 
fly and to give their occupants a stable 
enough platform in winds up to about 50 
mph. The actual practice of artillery spot- 
ting did not differ very much from that 
used by aircraft, except inasmuch as the 
balloon was stationary. 

The other important tactical róle ful- 
filled by aircraft in the First World War, 
as explained above, was that of reconnais- 
sance. This fell into two parts: short range 
over the trenches for corps purposes and 
long range behind the lines for army pur- 
poses. Short-range reconnaissances were 
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usually photographic, so that corps and 
divisional Intelligence officers could build 
up photographic maps of the front line for 
the purposes of planning attacks and raids. 
Long-range reconnaissances were different, 
usually visual, the observer marking down 
on a map the positions of any items that 
might interest army Intelligence officers 
(items that might have long-term ramifica- 
tions or show a major build-up in strength, 
portending a large-scale offensive. 

The Major difficulty in short-range recon- 
naissances lay in the fact that they were 
over the front line, the prowling ground of 
enemy fighters and the home of some ofthe 
heaviest anti-aircraft defences. Aircraft on 
such a mission had to fly straight and level 
for some distance to take the necessary 
overlapping series of photographs, and such 
aircraft were all the more easily surprised 
by fighters, as well as providing the AA 
guns with a good target. The difficulties of 
long-range reconnaissance machines, how- 
ever, were different. AA fire and fighters 
had to be braved on the way out and back 
over the front lines, but more important 
was the problem of navigation and the 
reliability of the engine, both considerable 
factors in the still primitive days of the 
First World War. A German machine with 
engine trouble stood a better chance of 


Left: Balloons; stable observation platforms, 
but vulnerable. Top: Instruction in aerial 
photography for the RFC. Above: Wireless 
tuition. Air to ground wireless was late in 
coming, but was vital to many observation tasks 


gliding over the lines than an Allied 
machine, however, as the prevailing wind 
was usually a westerly one. 

But let one who flew long-range recon- 
naissance missions at the time of the Battle 
of the Somme speak for himself, and des- 


cribe the sensation of being on a "long 


reconnaissance'. The following extract is 
from An Airman's Outings by ‘Contact’, 
published by Blackwood: 

For 30 hours the flight had ‘stood by’ for a 
long reconnaissance. We were dragged 
from bed at 4.30 of dawn, only to return 
gratefully beneath the blankets three- 
quarters of an hour later, when a slight 
but steady rain washed away all chance of 
an immediate job. The drizzle continued 
until after sundown, and our only occupa- 
tions throughout the day were to wade 
from mess to aerodrome, aerodrome to 
mess, and to overhaul in detail machines, 
maps, guns, and consciences. 

Next morning again we dressed in the 
half-light, and again went back to bed in 
the daylight. This time the show had been 
postponed because of low clouds and a thick 
ground-mist that hung over the reeking 
earth. It was a depressing dawn — clammy, 
moist and sticky. 

But by early afternoon the mist had 
congealed, and the sheet of clouds was torn 
to rags by a strong south-west wind. The 
four craft detailed for the reconnaissance 
were therefore lined outside their shed, 
while their crews waited for flying orders. I 
was to be in the leading bus, for when C.'s 
death left vacant the command of A Flight, 
the good work of my pilot had brought him 
a flight-commandership, a three-pipped 
tunic and a sense of responsibility which 
checked his tendency to over-recklessness. 
He now came from the squadron office with 
news of a changed course. 


The plan 

‘To get the wind behind us,’ he explained, 
"we shall cross well to the south of Péronne. 
Next, we go to Boislens. After that we pass 
by Nimporte, over the Foret de Charbon to 
Siegecourt; then up to Le Recul and back by 
Princebourg, St Guillaume, and Toutpres.' 

'As regards the observers, don't forget to 
use your field-glasses on the rolling stock; 
don't forget the precise direction of trains 
and motor transport; don't forget the rail- 
ways and roads on every side; don't forget 
the canals; and for the Lord's and every- 
body else's sake, don't be surprised by 
Hun aircraft. As regards the pilots — keep 
in close formation when possible; don't 
straggle and don't climb above the proper 
height.' 

The pilots ran their engines once more, 
and the observers exchanged information 
about items such as Hun aerodromes and 
the number of railway stations at each 
large town. An air reconnaissance is 
essentially the observer's show; its main 
object being to supply the ‘I’ people at 
headquarters with private bulletins from 
the back of the German front. The collec- 
tion of reconnaissance reports is work of a 
highly skilled nature, or ought to be. 
Spying out the land is much more than a 
search of railways, roads and the terrain 
generally. The experienced observer must 
know the German area over which he 
works rather better than he knows Salis- 
bury Plain. The approximate position of 
railway junctions and stations, aerodromes, 
factories and depots should be familiar to 
him, so that he can without difficulty spot 
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any new feature. Also he must be some- 
thing of a sleuth, particularly when using 
smoke as a clue. In the early morning a 
thin layer of smoke above a wood may 
mean a bivouac. If it be but a few miles 
behind the lines, it can evidence heavy 
artillery. A narrow stream of smoke near a 
railway will make an observer scan the 
line closely for a stationary train, as the 
Boche engine-drivers usually try to avoid 
detection by shutting off steam. The Hun 
has many other dodges to avoid publicity. 
When Allied aircraft appear, motor and 
horse transport remain immobile at the 
roadside or under trees. Artillery and in- 
fantry are packed under cover; though, for 
that matter, the Germans very rarely 
move troops in the daytime, preferring 
the night or early morning, when there 
are no troublesome eyes in the air. 

To foil these attempts at concealment is 
the business of the observers, who gather 
information for Army Headquarters and 
GHQ. For observers on corps work the de- 
tective problems are somewhat different. 
This department deals with hidden saps 
and battery positions, and draws and photo- 
graphs conclusions from clues such as a 
muzzle-blast, fresh tracks, or an artificial 
cluster of trees. All reconnaissance ob- 
servers must carry out a simultaneous 
search of the earth for movement and the 
sky for foes, and in addition keep their 
guns ready for instant use. And should 
anything happen to their machines, and a 
forced landing seem likely, they must sit 
tight and carry on so long as there is the 
slightest hope of a safe return. 

A nos moutons. I made a long list in my 
note-book of the places where something 
useful was likely to be observed, and tried 
my gun by firing a few shots into the 
ground. We hung around, impatient at 
the long delay. 

'Get into your machines, called the 
Squadron-Commander at last, when a 
telephone message had reported that the 
weather conditions toward the east were 
no longer unfavourable. We took to the 
air and set off. 

V. led his covey beyond Albert and well 
south of the river before he turned to the 
left. Then, with the strong wind behind us, 
we raced north-east and crossed the strip 
of trenches. The pilot of the emergency 
machine, which had come thus far to join 
the party if one of the other four dropped 
out, waved his hand in farewell and left 
for home. 

Archie barked at us immediately, but he 
caused small trouble, as most of his 
attention was already claimed by a party of 
French machines half a mile ahead. Any- 
how we should have shaken him off 
quickly, for at this stage of the journey, 
with a 40-mile wind reinforcing our usual 
air speed of about 95 mph, our ground 
speed was sufficient to avoid lingering in 
any region made unhealthy by AA guns. The 
water-marked ribbon of trenches seemed 
altogether puny and absurd during the 
few seconds when it was within sight. The 
winding Somme was dull and Hirty as the 
desolation of its surrounding basin. Some 
4,000 feet above the ground a few clouds 
moved restlessly at the bidding of the wind. 

Passing a few small woods, we arrived 
without interruption over the railway 
junction of Boislens. With arms free of 
the machine to avoid unnecessary vibra- 
tion, the observers trained their glasses on 
the station and estimated the amount of 
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rolling stock. A close search of the railway 
arteries only revealed one train. I grabbed 
pencil and note-book and wrote: 'Boislens, 
3.5 P.M. 6 R.S., 1 train going S.W? [Bois- 
lens, 3.05 pm, 6 Rolling Stock, 1 train 
going south-west.] 

Just west of our old friend Mossy-Face 
[a wood] were two rows of flagrantly new 
trenches. As this is one of the points where 
the Germans made a stand after their 1917 
spring retreat, it can be assumed that 
even as far back as last October they were 
preparing new lines of defence, Hindenburg 
or otherwise. Not far west of these defence 
works were two troublesome aerodromes at 
Bertincourt and Velu, both of which places 
have since been captured. 


The aerial 'Hun' 

A hunt for an aerodrome followed. V., who 
knew the neighbourhood well, having 
passed above it some two-score times, was 
quick to spot a group of hitherto unnoted 
sheds north of Boislens, towards Mossy- 
Face. He circled over them to let me plot 
the pin-point position on the map and 
sketch the aerodrome and its surroundings. 
The Hun pilots, with thoughts of a possible 
bomb-raid, began to take their machines 
into the air for safety. 

“Got "em all?’ Thus V., shouting through 
the rubber speaking-tube, one end of which 
was fixed inside my flying-cap, so that it 
always rested against my ear. 

‘Correct. Get on with the good work.’ 

The good work led us over a region for 
ever associated with British arms. Some 
of the towns brought bitter memories of 
that anxious August three years back. 
Thus Nimporte, which saw a desperate but 
successful stand on one flank of the con- 
temptible little army to gain time for the 
main body; Ventregris, scene of a cavalry 
charge that was a glorious tragedy; Labas, 
where a battery of horse-gunners made for 
itself an imperishable name; Siégecourt, 
where the British might have retired into a 
trap but didn't; and Le Recul itself, whence 
they slipped away just in time. 

In the station at Nimporte a train was 
waiting to move off, and two more were on 
their way to the military base of Pluspres. 
Both attempted to hide their heads by 
shutting off steam immediately the drone 
of our engines made itself heard; but we 
had spotted them from afar, and their 
presence was duly noted. 

The next item of interest was activity at 
a factory outside a little town. Black trails 
of smoke stretched away from the chim- 
neys; and surely, as we approached a 
minute ago, a short column of lorries was 
passing along a road towards the factory. 
Yet when we reached the spot there was no 
sign of road transport. Nevertheless, I was 
certain I had seen some motor vehicles, and 
I entered the fact in my note-book. Like- 
wise I took care to locate the factory 
site on my map, in case it deserved the 
honour of a bomb attack later. 

Our bus led the way across the huge un- 
wieldy Foret de Charbon, patterned in 
rectangular fashion by intersecting roads, 
and we arrived at Siégecourt. This is at 
once a fortress and an industrial, town. 
There are several railway stations around 
it, and these added greatly to the observers' 
collection of trains and trucks. The Huns 
below, with unpleasant memories of former 
visits from British aircraft, probably ex- 
pected to be bombed. They threw up at usa 
large quantity of high-explosive shells, 
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but the shots were all wide and we re- 
mained unworried. To judge by the quality 
of the AA shooting each time I called there, 
it seemed likely that half-trained AA gun- 
gers were allowed to cut their active 
service teeth on us at Siégecourt. 

Having squeezed Siégecourt of all move- 
ment, we headed for Le Recul. Here the 
intricate patchwork of railway kept the 
observers busy, and six more trains were 
bagged. Then, as this was the farthest 
point east to be touched, we turned to the 
left and travelled homeward. 

It was soon afterwards that our engine 
went dud. Instead of a rhythmic and 
continuous hum there was at regular in- 
tervals a break, caused by one of the 
cylinders missing explosion at each turn 
of the rotary engine. The rev counter 
showed that the number of revolutions per 


Top: Final briefing — a German observation officer receives his last orders before ascending 


minute had fallen off appreciably. De- 
creased revs meant less speed, and our 
only chance to keep with the others was 
to lose height continuously. We were then 
nearly 50 miles from the lines. 

I noticed the gap in the engine's drone 
as soon as it began. An airman is ac- 
customed to the full roar of his engine, and 
it never distracts his attention, any more 
than the noise of a waterfall distracts those 
who live near it. But if the roar becomes 
noncontinuous and irregular he is acutely 
conscious of the sound. 

When the machine began to lose height 
I knew there was a chronic miss. V. looked 
round and smiled reassuringly, though he 
himself was far from reassured. He tried 
an alteration in the carburettor mixture, 
but this did not remedy matters. Next, 
thinking that the engine might have been 
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in his balloon. Above: Jack of all trades— the observer of a German reconnaissance machine, 
surrounded by the paraphernalia of his tasks, observation and self defence 
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sortie. Above: Bird's eye view of the Battle 
of the Somme — information for the corps 
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slightly choked, he cut off the petrol 
supply for a moment and put down the nose 
of the machine. The engine stopped, but 
picked up when the petrol was once more 
allowed to run. During the interval I 
thought the engine had ceased work al- 
together, and was about to stuff things into 
my pocket in readiness for a landing on 
hostile ground. 

We continued in a westerly direction, 
with the one cylinder still cutting out. To 
make matters worse, the strong wind that 
had been our friend on the outward 
journey was now an enemy, for it was drift- 
ing us to the north, so that we were obliged 
to steer almost dead into it to follow the set 
course. 

As we passed along the straight canal 
from Le Recul to Princebourg many 
barges were in evidence. Those at the side 
of the canal were taken to be moored up, 
and those in the middle to be moving, 
though the slowness of their speed made 
it impossible to decide on their direction, 
for from a height of 10,000 feet they seemed 
to be stationary. About a dozen Hun 
machines were rising from aerodromes at 
Passementerie, away to the left, but if they 
were after us the attempt to reach our 
height in time was futile. 

Between Le Recul and Princebourg we 
dropped 1,500 feet below the three rear 
machines, which hovered above us. Though 
I was far from feeling at home, it was 
necessary to sweep the surrounding 
country for transport of all kinds. This 
was done almost automatically, since I 
found myself unable to give a whole- 
hearted attention to the job, while the 
infernal motif of the engine’s ragtime 
drone dominated everything and invited 
speculation on how much lower we were 
than the others, and whether we were 
likely to reach a friendly landing-ground. 
And all the while a troublesome verse 
chose very inopportunely to race across the 
background of my mind, in time with the 
engine, each cut-out being the end of a 
line. Once or twice I caught myself mur- 
muring: 

‘In that poor but honest ’ome, 

Where 'er sorrowin’ parints live, 

They drink the shampyne wine she sends, 

But never, never can forgive.’ 


The stalker 

Slightly to the east of Princebourg, a new 
complication appeared in the shape of a 
small German machine. Seeing that our 
bus was in difficulties, it awaited an op- 
portunity to pounce, and remained at a 


height slightly greater than ours, but 
some distance behind the bus that acted as 
rearguard to the party. Its speed must 
have been about 10 mph more than our 
own, for though the Hun pilot had probably 
throttled down, he was obliged to make his 
craft snake its way in short curves, so that 
it should not come within dangerous range 
of our guns. At times he varied this method 
by lifting the machine almost to stalling 
point, letting her down again, and repeat- 
ing the process. Once I saw some motor 
transport on a road. | leaned over the side 
to estimate their number, but gave up the 
task of doing so with accuracy under the 
double strain of watching the Hun scout 
and listening to the jerky voice of the 
engine. 

As we continued to drop, the German 
evidently decided to finish us. He climbed 
a little and then rushed ahead. I fired at 
him in rapid bursts, but he kept to his 
course. He did not come near enough for a 
dive, however, as the rest of the party, 
2,000 feet above, had watched his move- 
ments, and as soon as he began to move 
nearer two of them fell towards him. See- 
ing his game was spoiled the Boche went 
down steeply, and only flattened out when 
he was low enough to be safe from attack. 

Near St Guillaume an anti-aircraft bat- 
tery opened fire. The Hun pilot then 
thought it better to leave Archie to deal 
with us, and he annoyed us no more. Some 
of the shell-bursts were quite near, and we 
could not afford to lose height in distance- 
dodging, with our machine in a dubious 
condition 25 miles on the wrong side of the 
trenches. 

Toutprés, to the south-west, was to have 
been included in the list of towns covered, 
but under the adverse circumstances V. 
decided not to battle against the wind more 
than was necessary to get us home. He 
therefore veered to the right, and steered 
due west. The south-west wind cut across 
and drifted us, so that our actual course 
was north-west. Our ground speed was now 
a good deal greater than if we had travelled 
directly west, and there was no extra dis- 
tance to be covered, because of a large east- 
ward bend in the lines as they wound north. 
We skirted the ragged Forét de Quand- 
Méme, and passed St Guillaume on our 
left. 

The behaviour of the engine went from 
bad to worse, and the vibration became 
more and more intense. Once more I 
thought it would peter out before we were 
within gliding distance of British territory, 
and I therefore made ready to burn the 
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machine- the last duty of an airman let 
in for the catastrophe of a landing among 
enemies. But the engine kept alive, ob- 
stinately and unevenly. V. held down the 
nose of the machine still farther, so as to 
gain the lines in the quickest possible time. 

Soon we were treated to a display by the 
family ghost of the clan Archibald, other- 
wise an immense pillar of grey-white 
smoky substance that appeared very sud- 
denly to windward of us. It stretched up 
vertically from the ground to a height 
about level with-ours, which was then only 
5,500 feet. We watched it curiously as it 
stood in an unbending rigidity similar to 
that of a giánt waxwork, cold, unnatural, 
stupidly implacable, half unbelievable 
and wholly ridiculous. At the top it sprayed 
round, like a stick of asparagus. For two 
or three months similar apparitions had 
been exhibited to us at rare intervals, 
nearly always in the same neighbourhood. 
At first sight the pillars of smoke seemed 
not to disperse, but after an interval they 
apparently faded away as mysteriously as 
they had appeared. What was meant to be 
their particular branch of frightfulness I 
cannot say. One rumour was that they 
were an experiment in aerial gassing, and 
another that they were of some phos- 
phorus compound. All I know is that they 
entertained us from time to time, with no 
apparent damage. 

Archie quickly distracted our attention 
from the phantom pillar. We had been 
drifted to just south of Lille, possibly the 
hottest spot on the whole Western Front as 
regards anti-aircraft fire. Seeing one 
machine 4,000 to 5,000 feet below its com- 
panions, the gunners very naturally con- 
centrated on it. A spasmodic chorus of 
barking coughs drowned the almost equally 
spasmodic roar of the engine. V. dodged 
steeply and then raced, full out, for the 
lines. A sight of the dirty brown jig-saw 
of trenches heartened us greatly. A few 
minutes later we were within gliding dis- 
tance of the British front. When we realised 
that even if the engine lost all life we could 
reach safety, nothing else seemed to mat- 
ter, not even the storm of shell-bursts. 

Suddenly the machine quivered, swung 
to the left, and nearly put itself in a flat 
spin. A large splinter of HE had sliced 
away part of the rudder. V. banked to 
prevent an uncontrolled side-slip, righted 
the bus as far as possible, and dived for the 
lines. These we passed at a great pace, but 
we did riot shake off Archie until well on 
the right side, for at our low altitude 
the high-angle guns had a large radius of 
action that could include us. However, the 
menacing coughs finally ceased to annoy, 
and our immediate troubles were over. The 
strain snapped, the air was an exhilarating 
tonic, the sun was warmly comforting, and 
everything seemed attractive, even the 
desolated jumble of waste ground below us. 
I opened a packet of chocolate and shared 
it with V., who was trying hard to fly 
evenly with an uneven rudder. I sang to 
him down the speaking-tube, but his nerves 
had stood enough for the day, and he wrig- 
gled the machine from one side to the other 
until I became silent. Contrariwise to the 
last, our engine recovered slightly now that 
its recovery was not so important, and it 
behaved well until it seized up for better or 
worse when we had landed. 

From the aerodrome the pilots proceeded 
to tea and a bath, while we, the unfortunate 
observers, copied our notes into a detailed 
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report, elaborated the sketches of the new 
aerodromes, and drove in our unkempt 
state to Headquarters, there to discuss the 
reconnaissance with spotlessly neat staff 
officers. At the end of the report one must 
give the height at which the job was done, 
and say whether the conditions were 
favourable or otherwise for observation. I 
thought of the absence of thick clouds or 


Above: A British aircraft camera. Development 
of aerial cameras received an enormous extra 
impetus after the Western Front had stabilised. 
Right: A photograph taken over Nieuwe Stade in 
September 1917 showing shell damage 
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mist that might have made the work dif- 
ficult. Then I thought of the cylinder that 
missed and the chunk of rudder that was 
missing, but decided that these little in- 
conveniences were unofficial. And the 
legend I felt in duty bound to write was: 
“Height 5,000-10,000 ft. Observation easy.” 
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Though the British possessed fairly good maps for the areas in which they were fighting in 
Europe, the same could not be said for the Mesopotamian theatre. Consequently, maps of any 
description and provenance were invaluable. Above is a British sketch map based on a captured 
Turkish map, invaluable (as are all captured maps) for any military information in the way of 
dispositions or numbers. But, on the other hand, Intelligence officers in possession of 

captured material can never be sure that itis not 'planted' material rather than the genuine 
article on which they are basing their work. Therefore aerial confirmation of the information 

is vital, in addition to updating it and providing geographical knowledge as well 
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The art of aerial map making. Though important on the Western Front for strategic and tacticalinformation, aerial reconnaissance had another 
róle to fulfilin areas such as Mesopotamia, that of surveying the terrain. Top: The Kifri-Tauq area, ageographical map compiled from 
photographs in April 1918 Above: The Kulawand area, a simpler map showing the Turkish front line trenches in the area and the basic terrain 
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Two of the best general purpose and recon- 
naissance aircraft to operate over the Western 
Front. Top: The French Salmson 2A 2. The two 
most notable features of this machine were the 
absence of any fixed fin or tailplane and the 
provision of a water-cooled radial engine. 
3,200 of the type were built. Engine: Salmson- 
Canton-Unné radial, 260 hp. Armament: one 
fixed Vickers gun and two flexible Lewis guns. 
Speed: 115 mph at 6,560 feet. Ceiling: 20,500 
feet. Endurance: 3 hours. Weight empty/loaded: 
1,676/2,954 Ibs. Span: 38 feet 8V2 inches. / 
Length: 27 feet 10$ inches. Crew: 2. Above: The 
German LVG C VI, a development of the CV, 
which had been hampered by inferior handling 
characteristics and visibility. The C VI was much 
improved in these. Engine: Benz Bz IV inline, 
200 hp. Speed: 106 mph at sea-level. Climb: 

15 minutes to 9,840 feet. Ceiling: 21,350 feet. 
Endurance: 3v2 hours. Weight empty/loaded: 
2,046/3,058 Ibs. Span: 42 feet 734 inches. 
Length: 24 feet 5% inches. Crew: 2. Right: The 
ill-fated Bristol M 1C, one of the best fighters 
produced in Great Britain during the First 
World War, but relegated to service in the 
Middle East. It was not mass-produced as it 
was claimed that its landing speed was too 
high at 49 mph. It seems more likely, however, 
tnat it was suffering from the War Office's 
prewar prejudice against and ban on mono- 
planes. It was very fast and manoeuvrable, and 
would have made a significant difference to 
the RFC during ‘Bloody April’. Engine: Le 
Rhône rotary, 110 hp. Armament: one fixed 
Vickers gun. Speed: 130 mph at sea-level. 
Climb: 10 minutes 25 seconds to 10,000 feet. 
Ceiling: 20,000 feet. Endurance: 134 hours. 
Weight empty/loaded: 896/1,348 Ibs. Span: 30 
feet 9 inches. Length: 20 feet 5% inches 
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Above: The Halberstadt CL IV, in Turkish 
markings. This, like the LVG C VI on the 
opposite page, was a development of an earlier 
type, inthis instance the CL Il. The improve- 
ments achieved with the CL IV lay in the field 

of handling, rather than absolute performance. 
This was achieved by repositioning the wing, 


shortening the fuselage and altering the size 
and shape of the tail surfaces extensively. 

After these modifications, the CL IV made an 
excellent escort and ground attack fighter in 
1918. Engine: Mercedes D III, 160 hp. Arma- 
ment: one or two fixed Spandau machine guns 
and one flexible Parabellum machine gun, plus 


anti-personnel grenades and four or five 22-Ib. 
bombs. Speed: 103 mph at 16,400 feet. Climb: 
32 minutes to 16,400 feet. Ceiling: 16,700 feet. 
Endurance: 3V2 hours. Weight empty/loaded: 
1,602/2,35C lbs. Span: 35 feet 2% inches. 
Length: 21 feet 5% inches. Crew: 2. Crew 
communications were especially good 
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Opposite page, top: The Franco-British Aviation Type H flying boat. delivered before the Armistice, but they would have been more 


Despite its name, the FBA concern was almost entirely French, and than a match for the Austro-Hungarian fighters of the same 
built a series of excellent flying boats for the air services of the configuration. Engine: Isotta-Fraschini V-6B, 250-hp. 

Allies, starting with the Type B in 1915 and culminating with the Type Armament: two Fiat machine guns. Speed: 130 mph at sea level. 
S in 1918. Illustrated is the first model to be powered with an inline Climb: 16,400 feet in 22 minutes. Ceiling: 16,400 feet. Range: 
engine, the Type H anti-submarine and coastal patrol flying boat. This 522 miles. Weight empty/loaded: 1,710/2,381 Ibs. Span: 32 feet 
model was built in great numbers (at least 982) in Italy, and had the 8 inches. Length: 26 feet 7 inches. Bottom: The Porte- 
distinction of being produced in larger quantities than any other such Felixstowe F 3, one of Britain's best boats of the war, 

machine in the First World War. Engine: Hispano-Suiza inline, 150- or developed from a Curtiss design by Commander J. Porte RN. 
170-hp, Lorraine inline, 160-hp or Isotta-Fraschini inline, 180-hp. The design was for an anti-submarine and patrol bomber, arid 
Armament: one machine gun (Lewis or Revelli) and a small bomb load. was built mainly in 1918. Engines: two Rolls-Royce Eagle 

Crew: 3. Speed: 90 mph at sea level. C/imb: 3,280 feet in 8 minutes. VIII, 345-hp each. Armament: four Lewis guns and four 230-Ib 
Ceiling: 16,000 feet. Range: 373 miles. Weight empty/loaded: 2,170/ bombs. Crew: 4. Speed: 93 mph at 2,000 feet. Climb: 10,000 
3,218 lbs. Span: 46 feet 7 inches. Length: 33 feet 2 inches. Centre: feet in 24 minutes 50 seconds. Ceiling: 12,500 feet. 

The Italian Macchi M 7 fighter flying boat of 1918. Only three had been Endurance: up to 9% hours. Weight empty/loaded: 7,958/13,281 


Ibs. Span: 102 feet. Length: 49 feet 2 inches. This page, 
below: The German Hansa-Brandenburg FB patrol flying boat. 
Only six were built for the German navy, though the type was 
used in some numbers by the Austro-Hungarian navy in the 
Adriatic between 1915 and the end of the war. Engine: 
Austro-Daimler inline, 165-hp. Armament: one Parabellum 
machine gun. Crew: 3. Speed: 87 mph at sea level. Climb: 
3,280 feet in 8% minutes. Range: 683 miles. Weight empty/ 
loaded: 2,513/3,571 Ibs. Span: 52% feet. Length: 33% feet 


aircraft industry as a technical artist where he worked for 

three firms before establishing himself in the same line on 

the boys’ magazine Eagle, and many other allied and technical 

magazines on a freelance basis. Later, he started what was 

to be a marathon task of over 1,000 technical paintings for 

Purnell's Histories of the Second World War and First 

] World War. He is responsible for illustrations in the Purnell's 
Ballantine WW Il pocket books and several Continental part 

Í works where his work is in demand. 

After the success of the first of his series of illustrated books, 
"Tank" History of the Armoured Fighting Vehicle, in which 370 
of his illustrations appear, he is working on six more books 
for an American publisher. 


uuu——————— — MÀ s Yo!——— P ana: 


THE CALCULATING ACE 


René Fonck was the doyen of Allied aces with 75 victories. He survived the war and attained 
his pre-eminence by means of careful tactics and unsurpassed marksmanship 


The month of September 1918 saw the very 
characteristic symptoms of Boche agony 
appear. We were grounded in a clearing 
at Noblette north of Chálons, and for a few 
days none of us had flown. It was, in fact, 
a question of not letting our location be 
known too soon, for we were on the verge 
of dealing a staggering blow to the enemy. 

Finally, on September 26, I obtained per- 
mission to take off. That date marks one 
of the toughest days of my fighting career. 

I remained in the air from morning to 
night, and if my machine gun had not 
jammed, I would have added eight planes 
to my credit. Nevertheless, that day I 
repeated my sextuple exploit of the month 
of May. Our infantrymen had advanced 
several kilometres and menacing Boche 
patrols were flying above them. The first 
patrol that I attacked consisted of five 
Fokkers. Without giving them the time to 
work out by signals their plan to attack 
me, I dived into them at full speed, guns 
blazing. Letting myself then fly on my 
wing, I turned over completely in order to 
rocket up behind one of the planes which 
had already fired at me. But I also had fired, 
and two of the German aircraft crashed 
to earth in the vicinity of Somme-Py. The 
others, fearing for their safety, had thought 
it more prudent to take to their heels. 

I then gained altitude and saw in the 
direction of Suippes an enemy plane being 
fired at by our own anti-aircraft artillery. I 
headed there at full speed and reached it 
at an altitude of 18,500 feet above Perthes- 
les-Hurlus. With the first burst that I 
fired at 30 yards, the observer was killed. 
The defenceless pilot became frightened, 
and his verticle dive was so sudden and 
steep that his companion, whom I had 
just sent off to join his ancestors, toppled 
overboard and almost fell on me at the 
moment of me finishing my loop, when I 
was going to climb in order to attack the 
two-seater again. 

I had at that moment, I must admit, 
an odd feeling at suddenly seeing a body 
falling in space. The corpse, like a sack, 
dropped down and little by little seemed 
to shrink as it approached the ground — but 
I did not have time to analyse my feelings; 
It was necessary to fight and win. Without 
further delay I charged again. Through a 
sudden bank, I caught the enemy plane 
under the tail and sent a few incendiary 
bullets through his fuselage. A little later, 
while I expected to see him in flames, one of 
his wings broke off and the plane came 
crashing down to the ground. 

Towards evening I was patrolling with 
Lieutenant Fontaine. We were accom- 
panied by Adjutants Loup and Brugere. 
The Boches were out in force. Facing us 
were eight enemy planes ready to fight. 

I awaited the attack confidently, and 
would have willingly provoked it when a 
Spad came in unexpectedly to lend us a 
hand. I immediately recognised Capitaine 
de Sevin and the Cicognes of the 26th. It 
was a formidable array, and without hesi- 
tating any longer, I launched the assault, 
followed by my comrades. I dived at full 
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speed into the middle of our enemies. The 
fusillade crackled and the Boches were not 
hesitant to withstand the blow. 

Adjutant Brugére was hemmed in close 
by two Fokkers and, to relieve him, I 
brought down one of his adversaries. Dur- 
ing this time Capitaine de Sevin was 
going through a very risky acrobatic 
manoeuvre in order to shake off a Boche 
who had come to grips with him, and who 
seemed to me to be rather a bold devil. 
Only the captain's skill as a pilot per- 
mitted him to escape, for his motor had 
conked out. He was pursued to within 
300 feet from the ground. 

I too had difficulty in defending myself. 
I fired bursts at any Boches who passed 
in my line of fire, while disengaging my- 


. self by taildives. Moreover, my aim was 


true, since a plane against which I was 
firing came tumbling down with broken 
wings. Meanwhile, five Albatroses came to 
the rescue. I dived into their midst with 
wide-open throttle, and with my first 
volley I shot down the plane in the most 
favourable position. Two others owed their 
skins to the jamming of my machine gun, 
and despite the cold, which perpetually 
reigns in this high altitude, I must confess 
I felt drenched with perspiration upon 
returning to the field. But, for me, the day 
had been excellent. I now had 66 official 
victories to my credit. 

That was the end of my great victories. 
The enemy still, at times, tried to regain 
the initiative by pitting his best squadrons 
against us. During the month of October 
I succeeded again in some good kills, but 
the story does not offer anything particu- 
larly exciting to recount. My last victory 
took place on November 1, 1918. At 1420 
hours, exactly, I brought down on the out- 
skirts of Vouziers my 75th official plane. 
It was one of those numerous two-seater 
planes whose mission it was to drop into 
the trenches propaganda leaflets designed 
to discourage our poilus. 

That cost the Boches who were flying 
that sortie dearly, for coming at them, in 
a few seconds I sent them to join their 
papers, while my brave comrades below 
were advancing magnificently. 

Those who read these pages are perhaps 
astonished at the number of my aerial 
victories. Others will believe that I was 
lucky when I claim to have passed un- 
injured under the fire of several machine 
guns criss-crossing at short distance. Upon 
reflection, however, my readers will better 
appreciate my situation. I studied the 
methods and techniques of my opponents 
at great length, and I acquired, little by 
little, a thorough knowledge of the strategy 
of the enemy fighter, reconnaissance and 
range-intelligence (artillery observation) 
pilots. Furthermore, I enjoy keen sight 
and know how to use it. My aim is legend- 
ary among my comrades, and it resulted in 
my achieving many advantages. 

Even in 1915 I wanted to put a machine 
gun on my Caudron G III. The one on the 
twin-engined Caudron, which I had later, 
was ‘stationary, and when I used my Spad 


I sent my bullets into the target as though 
directing them by hand. This is not an 
easy thing to do, however. You must con- 
sider that hunter and hunted are moving 
at full speed and keep at variable alti- 
tudes. You must estimate at a glance the 
speed of the adversary, correct your speed 
in comparing it with his, and foresee the 
deviations of the trajectories produced by 
the angle of fire. The resistance of the air 
also intervenes as an important factor, 
and this resistance varies a great deal 
according to the altitude of the plane. 

The corrections, depending on circum- 
stances, cancel each other out or comple- 
ment each other, and to give you a less 
abstract example, I must tell you that one 
day, finding myself only 600 feet away 
from a Boche, I had to aim 60 feet ahead 
of him in order to shoot him down. 

The speed of our planes sometimes 
reaches 200 mph, which gives us an aver- 
age speed of about 150 feet per second. As 
it is necessary to fire at a distance of 
300 to 600 feet in order to reduce the 
correction to a minimum, it is easy to see 
that the person who fires has only a few 
seconds of effective firing at his disposal. 
The margin of time is so slight that, in 
using a machine gun, I succeed most often 
by sending off a burst of only five or six 
cartridges — but in general that is enough 
for me. 

I know how to position myself in an 
actual duel. Guynemer fought differently 
and faced fire regularly, but this strategy is 
very dangerous. It places the pilot at the 
mercy of the jamming of his gun. I always 
utilise the blind spots, and because of that, 
am forced to fire from whatever position 
my Spad might be in. But I have been doing 
this for a long time. My bursts are from 
eight to ten bullets at the maximum and I 
often do not use more than three. Besides 
the advantage of economising on ammuni- 
tion, this method has also the advantage of 
facilitating my aim and reducing the 
chance of jamming or damaging my 
machine gun. 

I should also like to add that, to obtain 
good results, you must also know how to 
control your nerves, how to have absolute 
self-mastery, and how to think coolly in 
difficult situations. I have had to duel 
with a great many Boche aces and have 
had the patience, while fighting, to wait 
for the moment my adversaries give way to 
nervous irritation — the fatal mistake — and 
I have profited a great deal from their 
errors. I always believed that it is indispen- 
sable to maintain absolute confidence in 
ultimate success, along with the most com- 
plete disdain for danger. 

These are the necessary qualities for a 
fighter pilot. And I should like to repeat 
that, in order to become a great ace, the 
period of apprenticeship is long and 
difficult, strewn with disappointments and 
repeated setbacks during the course of 
which our lives are risked hundreds of 
times. 

[Reprinted from Ace of Aces by René Fonck, 
published by Doubleday.] 


Above: René Fonck practises his art on his 
airfield with a carbine. Only by dint of 
constant practice, and care lavished on the 
guns themselves, did Fonck become the great 
marksman that he was. Below: Fonck in the 
cockpit of his Spad XIII of the Cicognes 
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THE «CATS 
WHISKERS» 


The Ultimate 
Aircraft of 


Had the war continued into 
1919, there would have doubt- 
less been great advances in the 
technology of war, but none so 
much as in aeronautics. By 1918, 
the Germans and the Allies had 
made enormous strides in basic 
design, engine power and in 
structures and materials 


Double pagé, top: The classic two-seater of the First World War, the 
Bristol F2B fighter. The photograph shows four F2B's of 22 Sqúadron 
taking off in France in June 1918. This page, top: The Vickers FB 27 
Vimy bomber,-destined for a great future in 1919. Centre left: The 
Pfalz D XII fighter. Though overshadowed by the remarkable Fokker D 
Vil, the D XII was neverthelessan excellent machine. Above: The 
Junkers CL.! ground attack fightér, whose advanced features 
included cantilever monoplane wings and a metal skin. The gunner had 
a good field of fire and the pilot two machine guns, compared with the 
more standard one of most such machines. Left: The ultimate in the 
Sopwith stable of rotary-engined fighters, the 7F | Snipe. Opposite page, 
top left: The Junkers D | fighter, of which the CL 1 was a scaled-up 
version. This was the world's first all-metal service warplane, and 
proved very nimble and strong. Top right: The Pfalz D XV was fast and 
scheduled for large production in 1919. Note the fuselage mounted 
between the wings and the lack of exterior wires. Centre left: The 
Nieuport 29C 1 fighter. it was very fast (143 mph at sea level) and 

the first Nieuport fighter to have a stationary engine. Centre right: 

The Siemens-Schuckert'D VI experimental fighter, featuring a parasol 
wing and a jettisonable belly tank for its fuel. Bottom: The Martinsyde 
F 4 fighter, the fastest Allied fighter of the war at 145 mph 
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Top: The Bristol F2B reconnaissance fighter. 
Engine: Rolls-Royce Falcon III, 275 hp. Arma- 
ment: one fixed Vickers and one or two free 
Lewis guns plus 12 20-Ib bombs. Speed: 123 
mph at 5,000 ft. Climb: 11 mins 15 secs to 10,000 
ft. Ceiling: 21,500 ft. Endurance: 3 hours. 
Weight empty/loaded: 1,934/2,779 Ibs. Span: 
39 ft 3 ins. Length: 25 ft 10 ins. Above: The 
Siemens-Schuckert D IV fighter, which had an 
incredible rate of climb. Engine: Siemens- 
Halske Sh lila, 200 hp. Armament: two Spandau 
machine guns. Speed: 119 mph. Climb: 13 mins 

to 16,400 ft. Ceiling: 26,240 ft. Endurance: 
2 hrs. Weight empty/loaded: 1,190/1,620 Ibs. 
Span: 27 ft 42 ins. Length: 18 ft 83 ins 
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Above: The Fokker D VIII fighter, possessed of 
good performance and quite outstanding 
manoeuvrability. Engine: Oberursel U Il, 110 
hp. Armament: two Spandau machine guns. 
Speed: 127} mph at sea level. Climb: 10$ mins 
to 13,120 ft. Ceiling: 19,680 ft. Endurance: 

1} hours. Weight empty/ loaded: 893/ 1,334 Ibs. 
Span: 27 ft 42 ins. Length: 19 ft 23 ins. 


Below: The Handley Page V/1500 heavy bomber. 


Engines: four Rolls-Royce Eagle VIII, 375 hp 
each. Armament: up to five Lewis guns and 
7,500 Ibs of bombs. Speed: 97 mph at 8,750 ft. 
Climb: 183 mins to 6,500 feet. Ceiling: 
10,000 ft. Endurance: 14 hours. Weight empty/ 
loaded: 16,210/29,230 Ibs. Span: 126 ft. 
Length: 62 ft. By the end of the war, only 
three of these huge Berlin bombers' had been 
built, with three more by the end of the year 
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